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GOODYEAR EAGLE 68-С DUAL TREAD ZONE FOR 
AGGRESSIVE CORNERING TRACTION. WET OR DRY. 


E Inside traction area with smaller treadblocks, 
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directional lateral grooves and a wide channel for 
outstanding wet weather traction. 

= Outside traction area's differentially angled grooves stiffen treadblocks 
for maximum cornering traction. These larger treadblocks on the out- 


board side also maximize surface contact for superb dry traction. 


EN CORNERED. 


acceleration. 


EE Cor formule ONLY FROM GOODYEAR. 


= One racing rain 
= tire took Nigel 


© World Champion- 


the Eagle GS-C 


tread design. retailer call 1-800-GOODYEAR. 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 
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Experience Goodyear traction for your passenger, high-performance and multi-purpose vehicles. 


AQUATRED. EAGLE 68-б. WRANGLER GS-A. 
| Deep-groove design Dual tread zone for “Triple Traction" 
e for outstanding high-performance tread for all-surface 
wet traction. traction. traction. 


G O OD This One 


3 1 | 


04-HLX-1 


The Goodyear "Formula for Traction" with unique dual 
tread design, patented compounds and advanced, 
racing-inspired sidewall design helps the 
1993 Gorvette deliver outstanding lateral 


Been ecl Discover Eagle high-performance traction 


B ship and inspired for your car. For your nearest Goodyear 


Ta 


KEEP YOUR HATS ON, 


F inally. The waiting is over. The all-new Toyota T 100 is here. And not only 
Is it bigger in virtually every way than our legendary Toyota Compact Trucks, 
it features a cab roomy enough for comfortable 3-across seating. And yes, you 
can even wear your hat. More importantly, though, is the strong sense of 
блк you get? W hen you sit behind the wheel of the Toyota T 100. You 

| notice how the gauges are = 
large and easy to read. How all the A dash of style: all the gauges and controls | 
controls are right where youd put a right where youd put them yourself 
them yourself. The steering wheel tilts’ into a very comfortable 
position, Even the fold-down center armrest feels just right. 


More to love: size relation shown between new Of Course, theres More to d truck than what's ei Company: 
Toyota 1100 and Toyotas Compact Truck inside the cab. Especially this truck. ery T Toy ta 2 T100 
The list of performance technology found in the Toyota T 100 starts with a 30-liter E лени AN 


electronically fuel-injected (EFI) overhead cam V6. Theres an advanced rack-and-pinion 
steering system. An independent front suspension with torsion bars. Even a rear wheel 
Anti-lock Brake System (ABS)! is standard. All of which makes the Toyota T 100 perform 
and handle far better than you ever dreamed a truck this size could. 

50 grab your hat and head on down to your Toyota Dealer. And try a Tovota T 100 on for size. 
| Or just call 1-800-GO-TOYOTA and we'll send you a free brochure. 
ҮҮТ, 7 love what you do for me. 
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Disassembling a nuclear weapon is surprisingly easy. The 
hard part: getting rid of its radioactive innards. 


WHY SCIENTISTS ARE 
ман SMALL 


dh АРИ and other machines with components not 
much bigger than atoms or molecules has become one of the 
hottest frontiers of scientific research. 


Earthwinds was designed to be the first balloon thot would 
fly around the world. Then disaster struck. 


Coal is Earth's most abundant fossil fuel, yet one of the most 
damaging to the environment. Emerging dean-coal 
technologies, however, could fashion a well-scrubbed new 
image for this ancient energy source. 
DIGITAL RECORDING 
ARRIVES 

34 
This recording and playback test tells you all you need to 
know about the latest in digital audio—the digital compact 
cassette and the MiniDisc. 


BONNEVILLE SAIT FLATS: 
et PO — 


Go faster than 200 mph, and you get a Tshirt. Go faster 
than 300 mph, and you get respect. 


THE SCIENCE OF ENERGY 
Homes 


The house is a complicated system—a fact that is changing 
the face of home-building. 
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A New Look IN A 
CHANGING WORLD 


Fred Abatemarco (left), Michael Antonoff, and Marcelle Soviero 


listen to the sounds of MiniDisc and DCC. 


| few introductions are in order for 
this issue. First up, there's Senior 
Editor Michael Antonoff who has 
joined our staff and will be the person 
most responsible for our electronics 
coverage. Antonoff is a veteran journal- 
ist most recently working out of Cali- 
fornia's Silicon Valley. For the past few 
years he's been a frequent contributor 
to POPULAR SCIENCE under the tutelage 
of his predecessor, John Free, who has 
retired after a distinguished 23-year 
career here. 

Antonoff teams up in this issue with 
Assistant Editor Marcelle Soviero and 
contributor Mark Fleischmann to test 
the hottest new audio technologies: 
MiniDisc and digital compact cassette 
(DCC). With the compact disc now the 
preferred format for prerecorded mu- 
sic, a home recording technology that 
can live up to the digital precision of 
the CD has been long overdue. 


Reinventing the Newsfronts: POPULAR SCIENCE 
evolves to keep pace with a changing world. 
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HEATHER STRUM 


Personally, I love the idea of a hard, 
shiny, space-saving recording technolo- 
gy that is as durable as the CD. That's 
the allure of the MiniDisc. But DCC of- 
fers me a bridge from the past to the fu- 
ture. My extant cassette collection has 
a new life—sounding better than ever, 
Antonoff assures. This month's primer 
will help you understand the similari- 
ties and differences between the two 
formats. As new develop- 
ments emerge, well keep 
you close to the action. 


8 our second intro- 
Д: this month, 
| the Newsfronts take 
on a whole new style to bet- 
ter keep you abreast of the 
latest developments in the 
fields we report: Science 
and Technology, Automo- 
tive, Electronics, and 
Home Technology. And 
starting this month we will 
add a fifth Newsfront— 
Computers and Software, a 
field we've long covered 
and one that continues to 
expand rapidly. In just the 
past year, 22 percent more 
of our readers became own- 
ers of personal computers. 
And as PC prices plummet 
and performance skyrockets, we fore- 
see an even greater acceleration of this 
technology that now directly relates to 
more than half of our subscribers. 


JOHN B. CARNETT 


pdating our Newsfront section is 
an evolutionary step to keep pace 
with a changing world. This 
month's cover story is a case study of 
that transformation. Within the lifetime 
of this magazine, nuclear physics has 
progressed from a theoretical science to 
a technology for potential mass destruc- 
tion. Now, the clock that was ticking to- 
ward world disaster is being turned 
back. Senior Editor Dawn Stover visited 
a Department of Energy facility where 
workers are busily dismantling the 
weapons of the Cold War. Her inside 
look, combined with author Kevin 
Cameron's insightful analysis of the is- 
sues, will give you a sense of the monu- 
mental job that lies ahead. While there 
is cause for celebration, the world still 
faces the uncertainty of at least 35 tons 
of potentially lethal nuclear fuel to be 
stored or destroyed. How to do either 
safely remains the challenge. 
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_ There are 
cigarettes that taste as 
good as Viceroy. 


They just cost more. 
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Viceroy is always priced lower than Marlboro and Winston. 
About $4.00 a carton lower. 


‘Viceroy. The Red Pack at the Right Price. 


ps on pa ICE list prices, 
SURGEON GENERAL'S WARNING: Smoking and special promotions. 
Causes Lung Cancer, Heart Disease, PECES EOE MEE 


Emphysema, And May Complicate Pregnancy. Viceroy Kings, 17 mg. “tar”, 1.2 mg. nicotine 
i y p „ J ! av. per cigarette by FTC method. езозвгмтсо. 


TALK BACK 


GOING To THE 0065 


alling robots “as clever as dogs" ut- 
terly insults canines ["Go Robots, 
Go!” Dec. '92]. While humans desper- 
ately attempt to train their robots, dogs 
everywhere learn to train their owners 
with relative ease. 
Gary Primack 
Buffalo Grove, Ill. 


f you spent as much time program- 
ming a dog to find those poles as the 
researchers did with the robots, the 
dog would outperform the robots 1,000 
to l. You should instead compare 
robot ability with something between 
a slug and a caterpillar. 
Steve Cooper 
San Rafael, Calif. 


BUYING AND BEING 
AMERICAN 


e new Chevrolet Camaro and 
Pontiac Firebird covered in the 
January issue [“GM’s Sporty Pair 
Grows Up”}-as well as the Chrysler 
Concorde, Dodge Intrepid, and Eagle 
Vision—may each have been the brain- 
child of U.S. designers. But the auto- 
mobiles are Canadian products. These 
cars come from the same companies 
that cry foul about imports. To get 
Americans to buy American, build the 
cars in the United States. 
Steven E. McDearmont 
Ormond Beach, Fla. 


O and over, you pick mostly for- 
eign models for your car tests. 
“Sixes” [Jan. '93] is no exception. 
Where was the Pontiac Grand Prix 
STE, with its twin-cam 3.4-liter V6—a 
vehicle that is 97 percent manufac- 
tured in North America? 
Walter H. Widmer 
Upper Saddle River, N.J. 


FRANKENFOOD: 
A MONSTER? 


ith genetically altered plants, we 
are playing with something whose 
long-term implications we simply do 
not understand [High -Tech Harvest,” 
Nov. '92]. There is also the added dan- 


ger of accidentally causing normally 
harmless bacteria and viruses to be- 
come virulent or to jump to, or infect, 
other species. What happens if we dis- 
cover we have set a biological time 
bomb? By then, it may be too late. 
Charles Davy 
Phoenicia, N.Y. 


ү "High-Tech Harvest" is an ex- 
ample of how POPULAR SCIENCE 
shows all sides of an issue. This is im- 
portant in journalism, and I salute you. 
Ben Abbott 

Nepean, Ont., Canada 


AIRPLANE ADVICE 


p» “Fail-Safe Skies" [Jan. '98], you 
state that “although most people asso- 
ciate air traffic control with airport con- 
trol towers, in actuality, control towers 
manage planes only while they are on 
the ground and give landing or takeoff 
clearances." While this may be true in- 
side an Airport Radar Service Area, it's 
not true for most smaller airports. We 
are responsible for separating all air- 
planes within a five-mile radius up to 
an altitude of 3,000 feet and 1ssue traf- 
fic advisories to all aircraft on our fre- 
quency, even if they are 30 miles away. 
The Controllers at 
McAllen Air Traffic Control Tower 
McAllen, Texas 


s you wrote, dramatic improve- 
ments in automation have exponen- 
tially improved our ability to manage 
the rapidly increasing air traffic. 
Tomorrow we will do it even more safe- 
ly, more economically, and with less 
manpower. “Fail-Safe Skies" presented 
the big picture clearly and authorita- 
tively. We are recommending it for 
reading by our staff. 
Joseph M. Del Balzo 
Federal Aviation Administration 
Washington, D.C. 


sing GPS (Global Positioning 
System) receivers and differential 
receivers for landings, as mentioned in 
your story, presents a problem. A recent 
British Defense Research Agency re- 
port found that a jammer with one watt 
of FM noise in the GPS band incapaci- 
tated a civil GPS receiver at 13.7 miles. 
A slightly larger unit could jam all civil- 
ian receivers within 31 miles. Perhaps 
we shouldn't depend on this technology; 
a blend of ground-based and spaced- 
based navigation makes a safer system. 
Eugene M. Brusin 

Bedford, Mass. 


Address letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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If airborne dust, pollen, and other particles in your home are forcing you to take extreme gr rer 
measures, take a good look at the new гче" Clean Air Filter from 3M. — JM 188 Y і 

While most ordinary furnace ог air conditioner filters keep away larger dust particles, 
the Filtrete Clean Air Filter goes the extra mile. Its unique Filtrete fibers are electrosta cally- 
charged to work like tiny ets that attract and trap even microscopic airborne particles. 
Particles that would blow right through an ordinary filter. Particles like smoke, animal dander, 
and bacteria that can dirty the air as well as your furniture. 

In fact, our filter removes 97% of the dust, pollens, and molds circulating through your 
home. And under normal conditions, it will provide you with clean air for 3 months. 

So before you go to extremes to clean up the air in your home, check out the Filtrete 
Clean Air Filter from 3M wherever you buy furnace or air conditioner filters. Because when 
it comes to cleaner air for you, your family and your home, we've already got you covered. 

For a retailer near you call 1-800-388-FILTER (3458). 


MEER Innovation working for you” 3M 
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CONCEPTUALLY CLEVER 


Chevy's Highlander is an exercise in design and engineering that may hint at 
the replacement for the S-10 compact truck due next year. A sliding door 
gives easier access to the jump seat in the extended cab, and an exterior 
compartment contains jumper cables, tools, and an air compressor. 


Forget tiny, tubular viewfinders on your camcorders. The 


Inserted in your PC's parallel port, AudioMan enables you to — viewfinder on Sharp's VL-HL100U ViewCam is a fulkcolor, fourinch lig- 
attach audio messages to your Windows word processing vid-«rystoHdisploy screen, allowing you to comfortably see what you are 


| 4 P 
fees + 
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and spreadsheet documents. This $179 hand-held device | recording even if you wear glasses. The remote-control feature lets you scoot into 
has a unidirectional microphone and a two-inch speaker. Log- the picture yourself. The 1.9-pound unit costs $2,200. 


itech Inc., 6505 Kaiser Dr., Fremont CA 94555. 


MODEL | 


JUMPER 


To better understand the physical 
forces endured by parachutists, re- 
searchers at Wright-Patterson Air 
| Force Base in Ohio use this sensor- 
| equipped skydiving mannequin. As it 
falls, the dummy records the positions 
of its head and limbs as well as pitch, 
| roll, and side-to-side accelerations. 
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SofetyMate offers a twist on automotive emergency 

gear: An adjustable valve enables the device to dou- 
ble as both a tire inflator and a fire extinguisher. The 
refillable liquid CO, canister comes in three sizes to inflate 
4 to 12 tires. Price: between $80 and $120. Blair-Jaeger In- 
dustrial Group, 31153 Plymouth Rd., Livonia MI 48150. 


MARITIME HELPER — 


Enter the date, time, and your location and the Tide Track- 
er computes and displays data about tides and cur- 
rents—including the present height of the tide and the 
time of the next high and low tides. The $250 unit, pro- 
grammed through 2010, contains data for 1,666 loca- 
tions along America's East and Gulf coasts. Marisystems, 
Inc., Box 59, Stoughton MA 02072. 


ORIGINAL DRAIN 
PIPE 


NO WAY IN 


The Dranjer model -N6 floor-drain 
plumbing trap prevents mold spores 
and insects from entering your house 
through the drain. When woter flows 
through the unit, its ball floats and 
the water drains; without flowing wa- 
ter, the ball falls into place to seal the 
trap. Price: $25. Dranjer, 9-10 
McGillivray PI., Winnipeg, Manitoba, 
R3T 1N4 Canada. 


ARIA SONICS 


AIR HEAD 


Push a small button on the back of Aria Sonic's selFinflating helmet and air slowly fills inner pads for a customized fit. The 
pads are removable and washable. Price: $90. Aria Sonics Helmets, 3678 A Mount Diablo, Lafayette CA 94549. 
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POOL IN 
THE RAIN 
A steel frome and durable, resin- 
impregnated fiberboard playing 
surface make this pool table imper- 
vious to the elements so it won't 
warp or buckle. The $3,000 regu- 
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on CNN'S Science & 
Technology Week, 
which airs every 


|  lation-size pool table has ad- | 

| justable feet. Sportsman's Market, Saturday at 11 a.m. 

| Clermont County Airport, Dept. and Sunday 

| PSC, Batavia OH 45103-9747. at 12:30 p.m. 
Eastern Time 
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- Ñ Te э AT&T and EO Inc. announce the Personal Communicator 440, a pen-based, hand- 
" held device that combines computing and wireless communications in a 2.2- 


| | T pound tablet-size box ["Your World According to Newton,” Sept. '92]. The 
LONG-LIFE BATTERY $2,000 unit has a standard PCMCIA card slot for expandability and comes with 
Most lithium batteries are available only in specialty sizes. Eveready's Energizer installed software. A version with a cellular phone and a modem to send and re- 
lithium AA battery is the first for the widely used 1.5-volt AA category. This bat- ceive electronic mail and faxes sells for $2,900. 


tery costs 2 '/; times as much as an alkaline, but lasts three times as long. It's 
suitable for cameras, CD and tape players, cellular phones, and other “high- 
drain" electronic devices. 


POWERFUL BLOWER 


With a 14-отреге motor producing blasts of air at 185 mph, Weed Eater's 
2580 Super Blower/Vac is more powerful than other electric or gas-powered 
hand-held blowers. The 7.3-pound unit also vacuums and chops leaves for in- 

stant mulch—and costs less than $90. Poulan/Weed Eater, 
5020 Flournoy-Lucas Rd., Shreveport LA 71129. 


SPORTS TRUCK 


The 1994 Ford Ranger Splash rides lower than the conventional Ranger and 
comes equipped with a sports suspension package and 15-inch wheels. Its flared 
pickup box is made of fiberglass. There's a choice of three engines: A standard 
100-hp, 2.3-liter four-cylinder, or 3.0- or 4.0+iter V6 options. Five-speed manual 
and four-speed automatic transmissions are available. 


WARNING WHILE 
YOU WORK 


Used by construction contractors in Japan, the ALS-100 Work Vehicle 

Safety Alarm System alerts workers to construction vehicles that may be 
dangerously close. Ultrasonic signals sent from the trucks activate alarms 
in the vests worn by workers when vehicles come within a preset range. 


Technoport U.S.A., 445 S. Figueroa, 26th Floor, Los Angeles CA 90071. 
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NOW DIGITAL SOUND FITS IN A CASSETTE BOX. 


M RECORDS. INC 


INTRODUCING DCC. THE DIGITAL COMPACT CASSETTE. 


GGL Presenting the Digital Compact Cassette, a 


ees breakthrough in both digital and cassette 


technology. Brought to you by Philips, the same 
people who invented the compact disc. 


Pre-recorded DCC cassettes give you precise, crystal 
clear reproduction of every kind of music with zero 
noise and zero hiss. That's because the tape inside is all 
digital. Outside, DCC cassettes are sleek, streamlined 
and come complete with their own lyric booklet. 


In addition, DCC decks are specially designed to play 
analog tapes as well as digital. That means you can keep 
the cassettes you have now, and keep listening to them. 
So whether it's a favorite old tape from years ago, or your 


favorite new DCC cassette, you can have it both ways. 


What's more, you'll be able to enjoy DCC cassettes at 
home or on the go. Look for portable DCC players at 


your local retailer soon. 


The incredible sound quality of digital audio combined 
with the unsurpassed convenience of a ES 
cassette. That's what DCC stands for. 


All of these artists and hundreds more are now available 


on DCC: Bon Jovi • Boyz Il Men * Jose Carreras 
Cathy Dennis * Placido Domingo * Extreme 
Shirley Horn * | Musici * Herbert von Karajan 
Yevgeny Kissin * Bob Marley * Luciano Pavarotti 
Lionel Richie * Shakespear's Sister • U2 
Suzanne Vega * Vanessa Williams 


Your music will never be the same. 


DCC. HOW TO HEAR THE FUTURE WITHOUT GIVING UP THE PAST. 


A М Te en S ad XR H 
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SCRIPPS INSTITUTION OF OCEANOGRAPHY 


T^ -— 


This man-made tide pool, inhabited by sea urchins and other marine animals, is 


No-swoc SCOOTER 


The Cushman Zero Emissions Vehicle is a three wheel electric car that reaches 40 part of the Stephen Birch Aquarium-Museum, a new facility at the Scripps Institu- 
mph and travels 62 miles on one battery charge. The nonpolluting vehicle is ideal tion of Oceanography in La Jolla, Calif. Other attractions include interactive dis- 
for, say, police parking patrol or small businesses that make deliveries. plays in one of the country's largest and most thorough oceanographic exhibits, 
Price: $18,000. Cushman Inc., Box 82409, Lincoln NE 68501-2409. and an aquarium that features a two-story, 70,000-gallon kelp forest tank. 


The Quaderno, a 2.2-pound subnotebook computer, doubles as 
a dictation machine. Function buttons on the top enable you to dig- 
itally store 1.5 hours of sound on the unit's 20-megabyte hard drive. 
It features a PCMCIA slot and costs about $1,200. Olivetti North Ameri- 
ca, 22425 E. Appleway, Spokane WA 99220-4008. 


Misty NO MORE 


This two-inchrtall transparent plate, called 
а convection barrier, prevents condensation 
from forming at the bottom of insulated 
ri glass windows. Attached to the edge spacer 

¿A ل‎ that sits between the two panes of glass, | y 
FEN giae im the barrier disperses the cold air that a PLASTIC 

usually pools at the bottom of я 

the window. Lauren Manufacturing, 
2228 Reiser Ave. S.E., 
New Philadelphia OH 44663. 


JP TE ON 
ДЗ. *.. + пш = : 


COCKPIT CAR 


The Raffica is a slinky three-seater prototype with a cockpit layout, so the rear 
passenger's legs fit between the two front seats. This leaves room in back for a 
power-etractable hardtop that folds away in two sections. Group Henri Heuliez, 
252 Blvd. St.-Germain, 75005 Paris, France. 
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Fortunately, every day comes with 


MAKE RESPONSIBILITY PART OF YOUR ENJOYMENT 


WHATS NEW 


STRETCHED FOR LUXURY | 


The 1994 Chrysler New Yorker and Chrysler LHS sedans are stretched luxury 
versions of the Chrysler Concorde, Dodge Intrepid, and Eagle Vision sedans. A PE 
3.5-liter 24-valve V6 engine, antilock brakes, and dual air bags are standard. ВИ: 3 
Subtle styling differences define the New Yorker as traditionally American ES 
(right), while the LHS sedans have a more European look. — 
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The PowerExec 4 / 2551 ColorPlus notebook com- 
puter is rich with features. It offers a 9.5-inch Super 
VGA active-matrix color display, a 32-bit 486SL pro- 
cessor, a maximum battery life of 6.5 hours, two 
PCMCIA slots, and a removable hard drive. Price: 
about $4,500. AST Research, 16215 Alton Pkwy., 
Irvine CA 92713. 


Philip's Enhanced Telephone combines a phone 
and a computer: It comes with a slide-out keyboard 
for typing messages, a builtin modem for sending faxes, 
and a fiveinch til-up screen. The phone stores 500 names 


and numbers; a memory expansion slot boosts storage to four 
| megabytes. In the future, the unit may be used to access services like banking 
transactions and travel reservations. Price: $639. 


AIR-SPEED INDICATOR 


Board sailors and hang-glider enthusiasts can determine 
wind speed with the Hall Wind Meter. Air enters 
through a tube at the bottom of the device and rais- 
"€ es о floating disc, which indicates wind speed. 
че | Accurate to within one mph, the $24 device 
qp N & can also be mounted on a paraglider. Hall 


RS Brothers, Box 1010, Morgan UT 


P Э zt 84050-1010. 


A NEW WORLD VIEW 


Midnight Maps are thick sheets of acrylic etched with a laser beam, then illumi- 
nated with a fluorescent lamp hidden in the unit's base. The maps range in size 
from 6 by 12 inches (less thon $100) to four by eight feet (about $20,000). 
Midnight Map Co., 7486 La Jolla Bivd., #260, La Jolla CA 92037. 
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IN mM 
ULTIMATE MOVIE |" 
PERIENCE, 85 


Batman (1989) *0642504 Far and Awa * 1046507 Hook * 0854307 
y 
Batman Returns * 1029909 Fried Green Tomatoes 1005404 Lawnmower Man 1014505 
Wayne's World *0853705 The Man Who Would My Cousin Vinny 1033109 
The Sound Of Music *0003905 ге sing ; * 0085803 Beverly Hills Cop 0205302 
| e Hunt For i 
ml * 0559005 Red October * 0825000 Henry V (1990) *0040303 
Alien 0000208 The Bible + 0074708 Henry € June * 0499301 
Aliens 0360909 — 0100008 The Grifters 0383000 
The Abyss * 0881102 Edward Scissorhands 0104604 Bugs Bunny Classics 0297705 
| ran noon 

D Hare *0367607 The African Queen 0051102 Conan The Barbarian *0220509 
Die Hard 2 *0041806 Beetlejuice 0633008 The Empire Of 
Ghost *0826008 aseo ren The Sun * 0633206 
E.T.: The Extra- сарсан Sen Series Dangerous Liaisons — *0638700 
Terresti m Blue Velvet * 0515007 : 

errestrial 0681106 nv e TUE Reversal Of Fortune 0969709 

arry Connick, Jr.: | 
The Silence Of Singin' & Swingin' 0968107 Always *0921502 
eame ED mia hele Dirty Harry 0601708 
The Godfather 0000802 The Motion Picture * 0203505 Memphis Belle *0983502 
The Godfather: Part Ill 0842302 Star Trek Il: Big 0367409 
Back To The Future * 0211409 The Wrath Of Khan * 0201301 New Jack City 0971507 
Back To The Future Star Trek Ill: Fatal Attraction 0439307 
Part 11 * 0921304 The Search For Spock *0201608 -——n Chariots Of Fire 0601401 
Back To The Future Star Trek IV: Dances with Wolves * Lethal Weapon 3* = | 
Part Ill *0497008 The Voyage Home *0430603 0805200 1051507 nn A En ae 
Predator *0364901 Star Trek V: A | BADER nal 
Predator 2 * 0104307 The Final Frontier * 0448605 Body Heat 0602003 
ar The Andromeda 
Robin Hood: Star Trek Vi: The | 
Prince Of Thieves * 0976803 Undiscovered Country * 1001007 Strain * 0216200 
Home Alone * 0104208 Superman: The Movie *0001305 Casablanca 0050708 
Scarface (1983) 0216804 Superman Il 0601500 The Addams Family — *1000900 
Goodfellas *0969808 Hard To Kill 0953505 2 mm) = E Amim m Hot Shots 0029108 
AE Born On The Fourth Star Wars” Return of the Jedi” It's A Wonderful Life 

Te Sius Er сЕ an #0480104 0056408 0354704 (45th Anniversary Ed.) 0392308 
Dune DENE Field Of Dreams 0920306 Br 7 Е A | The Last Boy Scout *0779108 
canes Cop neh Presumed Innocent *0962100 | E OCC North By Northwest — *0844209 
Lethal Weapon 0630806 Road Warrior 0602805 F | y Other People's 
мила SPORE *0642702 Chinatown * 0202507 MO ee 
National Lampoon's | * 2001: 
aI ць, sors Bird On A Wire 0497305 A Specs DN rn 
Boomerang * 1064005 an! Voici i aL ج‎ a — Patriot Games * 1051309 
Bugsy * 0853408 Apocalypse 1002500 те Бариа ons Back odi The Prince Of Tides — *0847103 


days to decide; if not, you may return 
the selection at our expense. 

Money-Saving Bonus Plan. lf you 
continue your membership after 
fulfilling your obligation, you'll be 
eligible for our generous bonus plan. 
It enables you to enjoy great savings 


Here's a great way to build a 
collection of your favorite movies-on 
laserdiscs! Just write in the numbers 
of the 3 laserdiscs you want for 
$1.00 each, plus shipping and 
handling. In exchange, you simply 
agree to buy two more laserdiscs in 


a = کک‎ == 


| Yes, please enroll me under the terms outlined in this advertisement. As a member, 
| need buy only 2 more selections, at regular Club prices, within the coming year. 


Send me laserdiscs for $1.00 each plus $1.50 each shipping and hondling [total $7.50] 


the next year, at regular Club prices 
(currently as low as $29.95, plus 
shipping and handling)-and you 
may cancel membership at any time 
after doing so. 

Free Magazine sent every four 
weeks (up to 13 times a year) 
reviewing our Director's Selection— 
plus scores of alternate choices, 
including many lower-priced 
laserdiscs. And you may also receive 
Special Selection mailings up to four 
times a year. (That's up to 17 buying 
opportunities a year.) 

Buy only what you want! If you 
want the Director's Selection, do 
nothing-it will be sent automatically. If 
you'd prefer an alternate selection, or 
none at all, just mail the response 
card always provided by the date 
specified. And you'll always have 14 


on the movies you want—for as long 
as you decide to remain a member! 
10-Day Risk-Free Trial. We'll send 
details of the Club's operation with 
your introductory package. If not 
satisfied, return everything within 10 
days for a full refund and no further 
obligation, 

For fastest service, use a credit card 
and call us toll free 24 hours a day: 


Dept. 


44G 


Entertaining 
America... 

9 One Person 

at a Time.” 


LASERDISC CLUB 


| Avenue Terre Haute, IN 47811-1112 


* Letterbox 


| Note: Columbia House Laserdisc Club reserves the right to reject or cancel any membership. Offer | 
continental U.S. (excluding Alaska]. Applicable sales tax added to all orders. 1400 M. Fruitridge 


| 

| 

| Please Check How Paying: 1 My check is enclosed 2QY/20Z 
| C1 Charge my introductory laserdiscs and future Club purchases to: 

E | MasterCard O Diners Club TIAMEX OVISA О Discover 
| Acct. Мо. Exp. . 

| Signature 

| Name : 

| Address Apt. 

| City State 

| fp Phone No. | | 


004/593 | 


2 1993, The Columbia House Compa ny | 


imiled to | | 


| 
| 
| 
| 
| 
| 
| 


DESIGNER DOORS 
Shower Veil's trackless tub and shower doors are 
made from Lexan—the same shatter-esistant mo- 
terial used for airplane windshields. The easy-to- 
clean door panels are hinged to fold against the wall 
and slant inward at the bottom to direct water away 
from the bathroom floor. Price: $150 to $200, de- 
pending on size and color. Lyons Industries, Box 88, 
Dowagiac MI 49047. 


BIG-SCREEN NOTEBOOK 
The 10.4-inch active-matrix color display on the IBM ThinkPad 700C is the 
largest color screen available for notebooks—almost one full inch larger than 
standard 9.5-inch screens. The unit also features an on-keyboard pointing device 
and a removable 120-megabyte hard-disk drive. Price: 54,350. 


Nest Yen | Tm Year Next т 
T 52000 gi | 
51242201 111400; 


14 518.729: 12480 | *4 269 2[|| 
11,082500| $12 

irre 
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1255 474. 
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With Improv for Windows, a multidimensional н program, you сап 

analyze and compare data from as many as 12 related categories. For exam- 

ple, a retailer could quickly compare the revenues generated by several prod- 
| ucts sold nationally and internationally. Price: $495. Lotus Development Corp., 
Though barely 11 feet long, Renault’s Twingo has a sliding backseat 55 Cambridge Pkwy., Cambridge MA 02142. 
that provides plenty of rear legroom——ivaling many larger sedans. | 
The rear backrest is centrally split, and the entire rear seat either 
folds forward for extended luggage space or folds flat. The Twingo 
has a 1.24iter engine that develops 55 hp and a five-speed front 
drive transaxle. Its top speed is 93 mph. 


Money 
MANAGER 
Not much larger than a checkbook 
and weighing just 13.5 ounces, 
Panasonic's KX-RC100 Check Print- 
ing Accountant is the first device 
that manages your check- 
book—and prints checks 
on the spot. The $350 unit 
stores up to 25 payee names 
and tracks creditcard purchases. 


About half the size of portable compact disc players and weighing less than one 
pound, Sanyo’s MDX-P1 MiniDisc player is the smallest portable player available. 
The $600 player is one of the first of a new generation of digital audio products 
designed to accommodate 2.5-inch MiniDiscs. 
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Because the Cinch Lock Adjustable Wrench grips four sides of a nut instead 
of two, it is less likely to slip or round off nut corners. The wrench, which accom- 
modates more thon 30 sizes of metric and standard nuts, has an ‘angled handle 
to prevent your knuckles from scraping against the work surface. Available in 8-, 
10-, and 12-inch sizes, the tool costs $17 to $29. First Choice Tool Co., Box 
670, Sturgis MI 49091. 


* [ « 
i 


The Address Express printer supports almost any font and prints up to four en- 
velopes per minute with inkjet quality. Its addressing software runs under 
DOS, Windows, and Macintosh, and supports customized graphics and logos. 
The printer is also approved by the U.S. Postal Service to print Postnet bar 
codes. Price: $795. CoStar Corp., 100 Field Point Rd., Greenwich CT 06830. 


SEAT's prototype Concept-T hos an ultro-slippery body 
with a 0.27 coefficient of drag. The vehi- 
de is equipped with a 175-hp V6 err 
gine, enabling it to go from 0 to 
60 mph in only 7.5 seconds, 
with a top speed of 140 mph. 
Options include traction control 
and, possibly, four-wheel drive. 
SEAT Comunicacion e Imagen, 
Pau Claris 162-164, 08037 
Barcelona, Spain. 


EASY WALKERS 


Walk-Abouts flexible plastic soles for iine skates make 
it easy to walk when you take a break. The $20 
attachments snap to the toe, wrap 
around the wheels, and adjust at 
the heel. Innovations Un- 
limited, 2315 E. 12th Ave. 
#106, Denver CO 80206. 


Leapfrog extends any remote controls range to 150 feet. The unit attach- 
es to the end of the remote control and converts the infrared signal to a ro- 
dio frequency transmission; a base station, kept near the component in | A in 
use, converts the signal back to infrared. Price: $59. Terk Technologies, С A os эпт 
65 E. Bethpoge Rd., Plainview NY 11803. ^N | u 


— — —— 
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| Food, Drink & Entertainment w Bang: ME c p 

| Restaurants | 

; American 

| Bet in Tourn 

«aw | Breakfast & Brunch 
| Fuge! 


SCRAPER 
WITH 
| STORAGE 


THA RCM || 
Pact wi oti Simxmenip | 
Nr азса DAR 

Chinese Д9. 


Vermont American's Plus4 razor mn: еа | EJ. | 
| scraper has a builtin compartment for 11% —— pepe 
extra or used blades. The durable a= EE NA LAT ick: WT | 


plastic tool comes with five blades 
and costs about $2.50. Vermont 
American Tool Co., Box 340, 
Lincolnton NC 28093-0340. 


The next time you travel, consult Local Expert software: It tells you where to stay, 
what to see, where to eat, and gives all locations on detailed street maps. 
Updates are available every three months. The $99 package, which runs on any 
Macintosh or PC with Windows, includes regional maps for the United States and 
Europe, plus one city map; additional city maps cost $25 each. Strategic Mapping, 
3135 Kifer Rd., Santa Clara CA 95051. 


FaxMe, a facsimile device, plugs into the cartridge slot of a Hewlett-Packard 

LaserJet Series Il or III printer, turning it into a ploin paper fax machine. The device 

requires one megabyte of expansion memory and con be set up so you can print, 

receive faxes, or do both at the same time. Price: $259. Practical Peripherals, 375 
|. Conejo Ridge, Thousand Oaks CA 91361. 


The Eurotaxi, a city cab that runs on 
electricity, promises a 100-mile range 
with its sodium-sulfur batteries. For 
driving beyond city limits, a 25-kilo- 
watt diese-powered generator 
charges the batteries. The prototype 
vehicle seats five and features a 
ramp and an extro-wide curbside 
door. International Automotive Design 
Ltd., Dominion Way, Worthing, West 
Sussex, BN148LU, England. 


MULTIMEDIA RECEIVER 

The System 5000 Multimedia A/V Processor integrates the home 

BEES ILE ar computer with the home theater: A cable connects the computer to 
| a multimedia port in the receiver and converts VGA signals to stan- 

dard NTSC television signals. The device also features an S-Video 

camcorder input for easy viewing of tapes. Price: $400. SSI 

Products, 11836 Clark St., Arcadia CA 91006. 
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It steers a perfect heading through chop or current. Corrects for boat swings as little as two 
degrees. Holds you steady while you re-rig or land a fish. And powers through weeds and 
brush like a 4-wheeler. Just point AutoPilot where you want to go and focus on fishing. It's 
like having a buddy along to steer for you. Only better. It won't try to hook the one you're 
after. CAnd while you're out there, please pick up any discarded line or containers you find. 
Clean waters are better for fish, and all of us.) 42700727 FSB TA Cels you closer to fÁsf2 


ers said that egi preier the qualities 


Tis 


dicioni Qualities that 
will help you in any career, 
and throughout life. 

To find out more about how the Army can help give you an edge on a 
career, call 1-800-USA-ARMY. ARMY. BE ALL YOU CAN BE. 


SCIENCE 
TECHNOLOGY 


E hz. 


DRILLING For Hor Rocks 


the world in exploiting geothermal 

energy. Most of this energy comes 

from a huge steam-filled reservoir 

| north of San Francisco. But the reser- 

| voir's output is dropping, and other 

steam fields are in wild and scenic ar- 
eas like Yellowstone National Park. 

Researchers are now studying a 

geothermal resource, called hot dry 


T? United States currently leads 
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structures——ones with 
holes just 33 nanometers in 


SMALLEST diameter. 


HONEYCOMB 


I" hysicists at the Naval 
"^ Research Laboratory in 
| VÀ I hinnf ry F || : 
Washingfon, V.C., nave 
constructed the world’s 


smallest glass honeycomb 


The scientists start with a 
bundle of narrow glass tubes 
whose centers have been filled 
with a second kind of glass 
that dissolves in acid. At high 
temperatures, the scientists re- 
peatedly stretch the bundle like 


rock, found everywhere on Earth. The 
deeper the hole, the hotter the rock. 
Throughout much of the western Unit- 
ed States, subsurface temperatures 
climb between 40°C and 70°C per kilo- 
meter, meaning very hot rocks lie 
within range of today's drilling equip- 
ment. According to estimates from Los 
Alamos National Laboratory in New 
Mexico, enough energy could be ex- 
tracted to meet the nation's heat and 
electricity needs for thousands of 
years. 

In New Mexicos Jemez Mountains, 
situated above some of the nation's 
hottest rocks, a test well demonstrates 
how heat could literally be mined from 
the ground. A hole, drilled 12,000 feet 
deep, ends in rock with a temperature 
of 240°C. High-pressure water 
pumped into this rock creates millions 
of tiny fractures that act as heat ex- 
changers. À second well, slightly short- 
er than the first, is then drilled into 
the top of the fractured zone. Water 
pumped down the deeper well perco- 
lates through the broken rock, absorbs 
heat, and returns to the surface 
through the second well. À small 
amount of water is added in each 
cycle to replace water ab- 

sorbed by the rock. 
A test begun last year 


7 | produced 100 gallons of 


29 200°C water per minute 
— | during the first week. “That 
water is easily hot enough 
| to make electricity," says 
4 David V. Duchane, who 
` | heads the hot dry rock team 
at Los Alamos. 
ч Because heat mining oper- 
Î ates as a closed system, no 
Î air pollutants are released. 
í The main environmental con- 
cern is the disposal of miner- 
als picked up by the water. 
—P. J. Skerrett 


In this geothermal-energy system, 

high-pressure water injected into the 
ground fractures basement rocks. The 
water absorbs heat as it travels through 
the tiny cracks, then returns to the surface 
through a slightly shorter production well. 


tatty, until the tubes are just bil- 
lionths of an inch wide. Then 
they apply acid, and the glass 
"plugs" melt away, leaving o 
pattern of tiny holes. According 
to chief researcher Ron Tonucci, 
these arrays could come in 
handy as templates for etching 
future computer chips. 

— Robert Langreth 


STEVE KARP 
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CHILLED POND WATER 


In this cooling system, water sprayed into cold air forms an ice-covered pond. Chilled water beneath 


A 
|. WEATHER STATION 


the ice is pumped to a heut exchanger and used to cool water for refrigeration or air-conditioning. 


ENGINEERING 


STORING SNOW Fon 
THE SUMMER 


spraying water into 32°F air. Ev- 
ery droplet needs some contami- 
nant—a bit of dust, for example 
—around which water molecules can 
crystallize. Tap-water droplets gener- 
ally freeze at temperatures between 
17°F and 21°F. 

Snomax Technologies boosts water’s 
freezing temperature to 26°F by using 
heat-killed bacteria cultured from 
leaves. Adding the microbes to water 
before blasting it through the jets of a 
snow-making machine allows ski re- 
sorts to generate larger flakes at 
warmer temperatures. 

Snomax has adapted this technolo- 
gy for a low-energy cooling system at 
its Rochester, N.Y., headquarters. Be- 
ginning in late November, when air 
temperatures drop below freezing, a 
water-bacteria mixture is sprayed 
through hundreds of nozzles attached 


$n isn't just a matter of 


to towers standing in a six-foot-deep 
pond the size of a hockey rink. This 
makes huge piles of snow, which grad- 
ually turn to ice. 

Cold water sucked from beneath the 
ice is pumped to a heat exchanger, 
where it chills water used for refriger- 
ation. Before its trip back to the rub- 
ber-lined pond, the warmed water is 
dosed with dried bacteria. 

The prototype system, which began 
operating in late November 1991, re- 
duced peak electrical loading 90 per- 
cent—from 380 kilowatts to just 25 
kilowatts. "Instead of using electricity 
for mechanical cooling, the cold 
weather does all the work," says pro- 
ject engineer Kaj Huld. Slightly larger 
ice ponds are being installed to cool ice 
cream at Ben and Jerry's, a gourmet 
ice cream maker in Vermont, and at 
an industrial park in Watertown, N.Y. 

Such part-time cooling systems 
make economic sense only in areas 
where the cost of winter electricity is 
high, says William Reinhardt, who 
has studied Snomax ice ponds for the 
New York State Energy Research and 


MEDICINE 
TISSUE TESTER 


researcher at Drexel 
y University in Philadelphia 


has developed an 

experimental method of 
measuring the concentration of 
oxygen in human tissue—aon 
important first. Existing 
procedures can measure 
oxygen only in blood vessels. 

Hypoxia, or oxygen deficien- 
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cy in body tissue, can cause 
heart failure, brain damage, 
and other ills if not detected 
and reversed early enough. The 
new technique could eventually 
help prevent conditions such as 
diabetic retinopathy, the lead- 
ing cause of blindness in Ameri- 
cans, which occurs when retina 
tissue becomes hypoxic. “If 
treatment could come ten 
years before vascular dam- 
age," says the researcher, Dr. 
Ralph Zuckerman, "the disas- 


trous consequences of the dis- 
ease could be lessened or even 
eliminated." 

In the experimental tech- 
nique, Zuckerman injects a bio- 
compatible substance into body 
fissue. Later he illuminates if 
with different wavelengths of 
light. Color images of the tis- 
sue are converted to computer 
code, and computer software 
calculates the precise oxygen 
concentration in the 
tissue.——Arthur Fisher 


Development Authority. A separate 
system must be used for summer and 
fall cooling. Snomax is working on a 
year-round version that could make 
ice ponds more economically viable. 
The new system adds a removable, in- 
sulated shed to protect the ice accu- 
mulated during the cold season from 
summer heat.—P J. S. 


ROBOTICS 
Into THE INFERNO 


hat has six eyes, eight legs, 
W and crawls into volcanoes? 

Dante, a one-of-a-kind robot 
that will help researchers study the 
limitations of automatons in extreme- 
ly harsh environments. Developed 
with a $2 million grant from NASA, 
the robot may be the forerunner of 
machines that will someday scamper 
across the moon or Mars. 

The purple, 884-pound robot was 
built by researchers 
at Carnegie Mellon 
University in Pitts- 
burgh, who brought 
Dante to Antarctica 
in December. The 
mission: clamber £ 
850 feet down into 
Mount Erebus, an 
active volcano, then 
take gas samples, 
temperature read- 
ings, and other 
measurements 


while dodging fly- 


CARNEGIE MELLON UNIVERS 


ing lava. (Dante is practiced walking 
named after the опа slag heap near 
early Renaissance Pittsburgh. 


Italian poet who 

described, in his Divine Comedy, a visit 
to Erebus in the Greek mythological 
underworld.) 

Dante uses a combination of human 
directions and its own artificial intelli- 
gence to analyze information supplied 
by sensors—including foot-mounted 
devices that use an electrical field to 
detect nearby objects. A six-camera vi- 
sion system “sees” in three dimen- 
sions, while a scanning laser range 
finder measures the distance of ob- 
jects in a 350-degree field of view. 

Unfortunately, the robot ran into 
trouble soon after it began its Antarc- 
tic mission: Dante had descended only 
about 20 feet when a fiber-optic cable 
kinked, then broke, preventing the 
robot from communicating with its 
computers. With winter weather ap- 
proaching, the researchers decided to 
retrieve the robot and return home. 
Judith Anne Gunther 


PENTAGON PROJECT 
Coub INTERFERE WITH 
SCIENCE SATELLITES 
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What's your line of work? Write us and tell us about it. 


IF THERE'S ONE THING Jack Daniel's 


doesn't mix with, it's ftre. 


| Wed never want a blaze to get going in one of 


our aging houses. (With all that whiskey inside, 
it'd go up like a Tennessee Fourth of July!) That's 


ds these whiskeymen do double 
duty as members of our Volunteer 
Fire Department. We don't know 
if every distillery is this prepared to 
keep their product from going up 
in smoke. But after a sip of Jack 
Daniel's, we believe, you'll agree 
the protection is worth any cost. 


SMOOTH SIPPIN 
TENNESSEE WHISKEY 


Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


Placed in the National Registerof Historic Places bythe United States Government. 
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Does a man's prostate 
have to grow into a problem 
when he grows up? 


No. Every male is not destined 
to develop prostate problems. 
However, prostate enlargement is a 
common medical finding. In fact, 
more than half of men over 50 have 
an enlarged prostate. To help you 
understand the prostate, here are 
some important facts. 


What and where the 
prostate is 


The prostate gland is located 
just below the bladder. At birth, the 


prostate is about the size of an almond. 
It will remain that size through 
childhood. During puberty, it will 
double in size. Then it stops growing. 

The prostate supplies the milky 
fluid that helps transport sperm 
through the penis during ejaculation. 
This prostatic fluid also aids 
conception by providing support and 
nourishment for the sperm and 
helping to make the vaginal canal 
less acidic. 


The renewed growth 
of the prostate 
at middle age 


In most men, after age 45, the 
prostate starts to enlarge and may 
continue to enlarge for the rest of a 
man's life. This growth may be 
benign prostate enlargement, a 
noncancerous condition. A major 
cause is the activity of a key hormone. 

By itself, benign prostate enlarge- 
ment isn't a problem. But, the prostate 
gland surrounds a section of the 
urethra, the tube that carries urine 
from the bladder through the penis. 
As the prostate continues to grow, it 
can squeeze the urethra (like pinching 
astraw) and interfere with the normal 
flow of urine, causing uncomfortable 
and embarrassing symptoms. 

However, benign prostate 
enlargement is not a progressive 
condition in all men. 


The urinary symptoms 
of an enlarged prostate 


Among the symptoms commonly 
associated with an enlarged prostate 
are more frequent urination, 
especially during the night, or the 
sudden, almost uncontrollable urge to 
urinate. The added pressure on the 
urethra can also cause a weak, 
interrupted urine stream, a sense of 
the bladder not emptying completely, 
leakage, and difficulty in starting 
urination. It can even result in total 
blockage, a serious condition. 


© 1992, Merck & Co., Inc. 


Why you should 
consult the doctor 
Symptomatic benign prostate 


enlargement can be helped. Recent 
advances in treatment have been 
made, and today your doctor has 
several options. So now, more than 
ever, is an excellent time to consult 
your doctor. You and your doctor 
should discuss which treatment 
option would be best for you. 

If you experience any symptoms, 
see your doctor and speak frankly 


BLADDER 


The prostate is located at the base of the bladder. 
It surrounds a part of the urethra, the tube that carries urine 
from the bladder through the penis. As the prostate enlarges, 


it can squeeze the urethra and cause urinary problems. 


about the problem. A simple rectal 
examination enables the doctor to 
feel, with a gloved finger, the size and 
condition of the prostate. This exam, 
and other tests the doctor may 
recommend, will also help to rule out 
the possibility of prostate cancer. 
Benign prostate enlargement is not 
cancer and does not turn into cancer. 


Talk to your doctor, soon. It can 
pay off for years to come. And, for a 
free informative booklet, ^What 
every man should know about his 
prostate," call 1-800-635-4452. 
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SCIENCE TECHNOLOGY 
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ENCAPSULATED EMBRYO 
I$ PLACED IN WOMB 


Embryo encapsulation is an experimental technique that may improve the odds of pregnancy. 


BOOSTING FERTILITY 


esearchers at Rush-Presbyterian- 
St. Luke’s Medical Center in 
Chicago are testing an experi- 
mental technique that may help infer- 
tile couples. After removing an egg 
and fertilizing it in a petri dish, but 
before implanting the embryo in the 
mother’s womb, the researchers en- 
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capsulate the embryo in a biodegrad- 
able coating. The reason, says Glen 
Adaniya, who developed this method, 
is to prevent ectopic pregnancies and 
protect the embryo from rejection. 
The encapsulation occurs when the 
embryos cells have begun dividing, 
about two days after the eggs are re- 
moved from the mother’s ovaries and 
fertilized. Adaniya explains the proce- 
dure: “First, sodium alginate [a sea- 
weed derivative] is aspirated into a 


pipette, then the embryo, more sodi- 
um alginate, and finally calcium chlo- 
ride, which causes the solution to gel 
around the embryo.” 

The encapsulated embryo is trans- 
ferred to the womb, where it implants 
itself in the uterine lining about two 
days later. By that time, the gel cap- 
sule has dissolved. 

The encapsulated embryo is one to 
three millimeters wide, big enough to 
be seen with ultrasound, so infertility 
specialists know exactly where it im- 
planted. “It probably cant be moved" 
after implantation, Adaniya says, but 
the extra weight helps keep the em- 
bryo in the uterus, preventing the ec- 
topic pregnancy that could develop if 
the embryo floats up into the fallopian 
tubes. The gel capsule also helps pro- 
tect the embryo from being destroyed 
by the mother’s immune system as 
“foreign matter” before it can implant. 

In the first test of the technique, 
hamsters implanted with encapsulat- 
ed embryos gave birth to healthy ba- 
bies at a rate 0.6 percent higher than 
hamsters implanted with plain em- 
bryos—a small improvement, but one 
that might make a difference for some 
couples. Human trials are expected to 
begin soon.—Gail Dutton 
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©1993 Robert Bosch Corporation, Sales Group. The Bosch name and symbol are registered trademarks. 


allurgist, and Al Pendray, a Flori- rahigh- cart yon steel (about 2 
da-based blacksmith, pack an percent carbon) is heated, then 
DAMASCUS STEEL ingot of ultrahigh«arbon steel slowly cooled hile | ing 
Lost AND FOUND (1.6 percent carbon, compared u 
with 0.4 percent ca rbon for Verhoeven and Pendray's 
D eouty, strength, and dur- most steel) in rust and heat it зве), perhaps truer to the an 
«e bilit hy—these are the qual to about 1,1 00°C. They then cient material, will probably be 
L ities that made Damascus forge the ingot at high tem pero- used to pare fine knife blades. 


steel | legendar y in ancient 
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times. The recipe for this super 
steel v vas lost some 200 years 


ago, DI jut TWO indepen ndent re- 


но teams nov v doi m to 
have discovered the metallurgi- 
cal secrets of Damt 05005 steel, 
which originated in Syria. 

John Verhoever al NASA 
Ames Research Laboratory met- 


tures until the blode 
Grinding brings out the blue tint 
and swirls thot characterize 
Damascus steel. 

Stanford University metallur- 
ger Oleg Sherby and Jeffrey 
Wadsworth began working with 
superplastic materials and end- 
ed up with what they believeis ge 
Damascus steel. Their secret: ШЕ 


The Sh erby Wadsworth steel, 
however, is being studied at 
awrence Livermore National 
[chorion in California. At 
around 600°C, the steel be- 

h aves like putty, allo wing it to 
be pressed into molds—ideal 
s the precision | casting ч 

and other durable compo- 
nents. en Fritz 


is formed. 
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ANCIENT EARTHQUAKES 


ometime in 992 A.D., a catastrophe 
overwhelmed what is now the 
greater Seattle area. Triggered by a 
tremendous earthquake, landslides and 
a towering tidal wave rearranged the 
landscape. 

Evidence for the precise dating of the 
millennium-old trauma comes from an 
analysis of the tree rings of drowned 
Douglas firs, carried out by scientists 


art a car. 


from Columbia University’s Lamont- 
Doherty Earth Observatory and the 
University of California’s Lawrence 
Berkeley Laboratory. Seven of these 
trees were recovered from the icy wa- 
ters of Seattle’s Lake Washington. 
Landslides had carried them to the bot- 
tom of the lake, submerging them in 
water 300 to 360 feet deep. 

Fourteen miles away, partially buried 
in sand in a tidal marsh near West 
Point, lay a Douglas fir log that scien- 
tists believe was deposited by a tidal 
wave in Puget Sound. 


plug with a 99.9% pure 
platinum center electrode, not 
just the tip like some other 
spark plugs. We guarantee 
you ll feel the difference. 


Now for the stunner: A tree-ring 
analysis of the well-preserved firs 
showed that the lake trees and the 
marsh log had all died in the same sea- 
son. The exactly coincidental death of 
firs in widely separated places and from 
different events is compelling evidence 
that the landslides and the tsunami 
were triggered by the same event—a 
major earthquake.—A. F 


SPACE SHOWCASE 


ASA's Commercial Centers for the 
Development of Space at 17 uni- 
versities and research centers are 
developing exotic new materials, robots, 
communications and propulsion sys- 
tems, and other technologies. Ohio 
State's Center for Mapping, for exam- 
ple, is devising a method for extracting 
3-D information from aerial images. 
NASA, the U.S. Space Foundation, 
and other sponsors have organized the 
first Commercial Space Expo USA to 
give companies a chance to see and help 
develop these new technologies. The 
expo will be held in Colorado Springs on 
April 13 and 14. PE 


When Bosch Platinum was first 
introduced, it revolutionized the 
entire spark plug industry. 

It's still the only spark plug of its 
kind with a 99.9% pure platinum 
===. center electrode engineered into а 
Bosch Platinum is the only unique extended insulator design. 

The results are quicker starts, 
smoother acceleration and improved 
fuel efficiency. That’s why we say if 
you don’t feel the difference Bosch Platinum makes 
in your car, we'll pay for the plugs. 

And right now when you buy a set of Bosch Platinums 
at a participating retailer, you 
can get a 25¢ rebate per plug 
and a chance to win one of ten 
free trips to the Bob Bondurant 
School of High Performance 
Driving. See store for complete 
details. So get a set of Bosch Platinum Spark Plugs. 


evolution. 


It could revolutionize the way your car performs. 
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For the Bosch retailer nearest you, | ID ep 
y The Ultimate Spark Plug 


| call 1-800-882-8101. 


Today's automotive 


marketplace is crowded 


with stylish 4-door sedans 


— each promising you 
luxury, comfort, quality 
and value. 


There is one car that 


stands out from this crowd: 


the Buick Regal Sedan. 

As J.D. Power and 
Associates discovered in 
its 1992 Initial Quality 
Study;" no car in its price 
class, foreign or domestic, 
has higher initial quality 
than Regal Sedan? 


The class 


of its class. 


According to 
J.D. Power and 
Associates, the 

Buick Regal Sedan 
has the highest 
initial quality 

of any car 
in its price class. 


The New Symbol For Quality 
In America. | 


Proving that when you 
experience the luxury and 
quality of a Regal Sedan, you 
are truly traveling first-class. 

For more information on 
Buick Regal quality, call 
1-800-4A-BUICK. Or see 
your Buick dealer for a test 


drive today. 


*Based on 33,573 consumer responses indicating 
owner-reported problems during the first 90 days 
of ownership. Price class claim based on 


$17,001-$22,000 price class category. 


©1992 GM Corp. All rights reserved. 
и ® Regal is a registered trademark of СМ Corp. 


Buckle up, America! 
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New Dodge Ram pickup offers a distinctive nose and a V1 


engine option for high pulling power. 


PICKUP TRUCKS 
RESTYLING An Icon 


odge’s new Ram pickup, known in- 
ternally as the T-300 project, rep- 
resents the first complete reengi- 
neering of the company’s full-size truck 
in 22 years. Part of this life span stems 
from the common wisdom that there 
isnt much to change on a standard 
pickup, which basically consists of two 
frame rails holding a cargo box, cab, 
and engine. But the T-300, first shown 
to the public at the North American 
International Automobile Show in 
Detroit this year, is laden with innova- 
tion, including a new V10 engine op- 
tion, oversize cab, and radical styling. 
The truck engine is Dodge's second 
V10; the first appeared on the Viper a 
year ago. Both are 90-degree engines 
with eight-liter displacement and 
pushrod valve actuation. The truck en- 
gine is cast-iron, however, while the 
Viper engine has an aluminum block. 
Horsepower rating for the truck engine 
is 300 hp at 3,800 rpm, compared with 
400 hp at 4,600 rpm for the Viper. 
Significantly, the torque ratings are 
identical, with 450 pound-feet for each, 
so the new engine puts Dodge at the 
top of the power curve for light pickups. 


The T-300's interior cab dimensions | 


are several inches longer than other 
average-size cabs, providing additional 
headroom and the ability to recline the 
seat even on standard-cab models. This 
makes the truck about three inches 
longer overall than Ford and Chevy 
pickups with equivalent cargo beds. 
The styling is radical by pickup 
truck standards: A vertical grille is 
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attached to the hood, which lifts 
along with the hood for easy engine 
access. The long nose is deceptive; a 
short test drive reveals that forward 
vision is improved over a more con- 
ventional squared-off nose. The ride 
is superior even on potholed surfaces, 
and steering precision is excellent. 


ELECTRIC CARS 


Quick Vous For 
ELECTRICS 


new battery-charging sys- 
A^ has the theoretical 
capability of bringing. an 
electric-car battery to full pow- 
er "as fast as you could refuel it 
with gasoline," according to 
- Chrysler and Norvik Traction 
0 of Burlington, Ont. The new 
quick-charging system was an- 
nounced by Chrysler at the Los 
Angeles Auto Show earlier this year 
and is the product of a joint venture 
between the automaker and Norvik. 
The so-called “smart” charging sys- 
tem monitors the state of the battery 
several times per second while charg- 
ing and constantly adjusts the current. 
One claimed advantage over other 
quick-charge systems is its ability to 
repeatedly charge a battery, rather 
than only on limited occasions. The 


SUBCOMPACTS 


CHRYSLER"S NEON 
Is On THe Way 


hrysler’s next small car, recently 

named the Neon, goes into 

production this fall as a 1994 model. 
With its freshly engineered chassis, the 
American-built subcompact marks 
Chrysler's reentry into a class of vehicles 
that currently the automaker engineers and 
builds in Japan. 

The Neon may also become the first 
U.S. car with a two-stroke power plant. 
Chrysler has been developing an 85-hp, all- 
aluminum three-cylinder two-stroke that 
could be available in the Neon within a few 
years after the car's introduction. 


system does, however, require substan- 
tial current to operate at maximum 
speed. Despite the top theoretical 
charging rate, Chrysler claims a 25- 
minute full-charge rate from a 480-volt 
power supply—a more realistic current 
from normally available power grids. 

The system works with any type of 
battery. Chrysler and Norvik also 
claim that it actually extends battery 
life by providing exactly the right 
amount of charging current. 

Initial installations will probably be 
limited to specialized charging sta- 
tions, but Chrysler is working on an 
on-board version that would adapt to 
any available current. 


WIRED For 
STEERING 


n electronic power- 
/ \ steering system 
| developed in Britain by 


Lucas Advanced Engineering 
uses flight-control technologies 
from the company's aerospace 
division. Advantages of the 


ELECTRONIC 
CONTROLLER 


: system include weight 

: reduction, compact size, 

- flexibility, and possibly, says 

: Lucas, reduced cost. 

` Instead of the usual heavy 

` hydraulic pump and servo 

: cylinder, the electronic steering 
: gear uses an electric motor. 

: The assistance is easily varied 
: according to road speed, steer- 


: ing angle, or lateral accelera- 
- fion by electronic control rather 
: than by complex valving. The 
: added cost of such refinements 
: is considerably less than with 
: hydraulics, while the fuel 
: penalty of an engine-driven 
` pump is eliminated. 
` . The Lucas concept differs 
: from other existing designs 
: mainly in that it uses оп opti- 
: caktype torque sensor, rather 
: than inductive sensors, to meo- 
| : sure driver effort on the steer- 
: ing wheel. The optical sensor 
| isn't affected by electromag- 
: netic radiation from high-volt- 
: age power lines or other forms 
: of interference. 
: The steering column passes 
: through the electric motor, 
: which occupies little under- 
: hood space.— David Scott 


: À compact power unit is a 
: feature of this new electronic 
: Steering assist. 
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PERFORMANCE CARS 


Worın’”s FASTEST 
OLDSMOBILE 


trio of Oldsmobile Aerotech cars 
recently set 47 endurance speed 
records for distances from 10 to 
25,000 kilometers, some of which had 
stood since 1936. It's an impressive 
performance for what amounted to a 
slightly modified 300-hp version of 
GM Powertrain's all-new Aurora alu- 
minum double-overhead cam 32-valve 
V8. In production, this V8 will power 
Olds' new Aurora luxury sedan. 
The Aerotech speed-record cars, 
based on the British March Indycar 
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chassis, last saw action 
in 1987 when the leg- 
endary A. J. Foyt drove 
one of two existing cars 
to a closed-course world 
speed record of 257 
mph and a flying-mile 
record of 267 mph using 
a turbocharged Olds 
Quad Four engine. For 
the latest record attempt, the cars 
were modified and fitted with new 
Nomex-core carbon-fiber bodies. A 
third car was also built and the fleet 
was fitted with headlamps, tail 
lamps, and new canopies. 

A team of 20 drivers drove the cars 
(one each in red, white, and blue, with 
roof-mounted strobes to match) 
around-the-clock at the Fort 
Stockton, Texas, test track. Starting 
Dec. 6, 1992, the Aerotechs ran con- 
tinuously in two-hour shifts until the 
effort was shut down by a snowstorm 
on Dec. 14. The new world record for 
25,000 kilometers was set at 158.386 
mph, and the world mark for 10,000 
kilometers was raised 14 mph to 


IE. 


AU 
4 QT ^ 
"har plug fires qe 


170.761 mph. Both marks were previ- 
ously set by Mercedes-Benz in 1983. 
—Jim McCraw 


OFF-ROAD TECHNOLOGY 
A Lorus Hummer? 


otus Engineering's active suspen- 

sion, which replaces conventional 

springs and shocks with high- 
speed, microprocessor-controlled hy- 
draulic cylinders, has been an imprac- 
tical system for passenger cars 
because of its high cost. Now the 
British company has signed a contract 
with AM General to adapt the system 
to AM General's Hummer, the multi- 
purpose, off-road vehicle used by the 
U.S. military. 

In the military application, the pow- 
er consumption and high cost of the 
suspension may be worthwhile, if the 
goal of providing additional stability, 
rough-terrain capability, and a solid 
gun platform can be met. Earlier ver- 
sions of the Lotus system have been 
demonstrated on luxury and sports 
cars, racing chassis, and pickup 
trucks—none of which have mounted 
machine guns. | 


The spark plug that's engineered for your 


Ford, Mercury or Lincoln is the one 
that performs. For the Motorcraft retailer 
nearest you, call 1-800-521-5181. 
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QUALITY PARTS FOR QUALITY CARS” 
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1995 MODELS 
BRIGHT Hopes Fon 
AURORA 


second GM division to use a 

transverse V8 engine when the 
1995 Aurora is introduced in the 
spring of 1994. The flagship four-door 
front-drive luxury sedan is being tout- 
ed as the first car from the reorga- 
nized Oldsmobile division, the answer 
to the division’s declining sales. 

The 250-hp all-aluminum Aurora 
V8 is essentially a smaller-displace- 
ment version of the 32-valve 4.6-liter 
295-hp Northstar engine currently of- 


Ö Idsmobile will become only the 


Aurora uses a downsized version of the alu- 
minum Northstar V8. 
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The filter that's engineered for 

your Ford, Mercury or Lincoln has to 

pass Ford's demanding performance 
specifications. For the Motorcraft 

retailer nearest you, call 1-800-521-5181. 


Motorcraft 


QUALITY PARTS FOR QUALITY CARS™ 


fered in Cadillac’s Allanté, Eldorado, 
and Seville. While the 4.6-liter North- 
star uses a bore and stroke of 93mm 
and 84mm, respectively, the four-liter 
Aurora V8 shares the stroke figure of 
84mm but has a narrower bore of 
87mm. Both engines use a compres- 
sion ratio of 10.3:1 and an open-deck 
block design. 

The Aurora engine uses distribu- 
torless electronic ignition and a ther- 
moplastic intake manifold with phe- 
nolic insulators to keep incoming air 
cool. The lower section of the two- 
piece block incorporates five 4-bolt 
main bearing caps. A separate cast- 
aluminum oil sump helps keep 
weight down. The chassis is on a 
113.8-inch wheelbase, with an overall 
length of 205.4 inches. 
Dual air bags and 
four-wheel disc brakes 
with ABS are stan- 
dard. 

Sharp eyes at 
Aurora's introduction 
in Detroit noticed the 
lack of any Oldsmobile 
badging on the car, re- 
inforcing rumors that the Olds name 
will be dropped. So far, Olds denies it. 


The Thunderbolt is based on LH suspension 
pieces and an all-aluminum frame. 


CoNCEPT CARS 
Snow AND SELL? 


or several years on the auto show circuit, 
Fürs has been exhibiting advanced 

concept cars that eventually emerge as 
production models. The Thunderbolt seems to fit 
hoth categories, but so far Chrysler is noncom- 
mittal about the possibility that the car will 
follow the footsteps of the Viper, which went 
from show floor to showroom in just three years. 

The luxury coupe is based on components 
from the current front-drive LH sedans. It's likely 
that the Thunderbolt's fourliter, 32-valve 270- 
hp aluminum V8 is Chrysler's answer to GM'S 
Northstar V8 series. 

The aggressive shape houses a combination 
satellite navigation and entertainment center, 
while the fully operational chassis includes four- 
wheel disc brakes, ABS, and traction control. 
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ki. settle for some 
2-bit power tool? 


The Dremel Moto-Tool is the compact, high-speed rotary 
tool thats extremely versatile. With speeds from 5,000 to 
30,000 rpm and more than 150 specially designed bits, it'll 
carve wood, shape plastic, grind metal, polish delicate silver, 
or handle most any job. Look for our book 175 + USES in 
specially marked Moto-Tool packages where power tools are 
sold. Or write: Dremel, Dept. PS, PO. Box 1468, Racine, WI 
53406-1468 for a free copy. 


DREMEL MOTOTOOL 
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AUTOMATED 
HiGHWAYS 


Nor Jusr 
A Privacy Issue 


Iss tol-taking already is being 


tested. Benefits include nonstop toll 

collection and more efficient use of 
manpower. Most of the systems demon- 
strated so far, however, also have raised 
privacy concerns. Á proposed solution is 
using a prepaid transponder on each car 
that cannot be identified at the booth as 
the vehide passes through. 

If that's not enough to make you ner- 
vous, how about this: À study is under way 
by professors of applied psychology at 
Massachusetts Institute of Technology in 
Cambridge to evaluate the potential for dis- 
tractions from sophisticated dashboard in- 
struments or other detriments to perfor- 
mance behind the wheel caused by 
intelligent vehicle highway systems, which 
include navigation and traffic-control net- 
works as well as tollbooths. 


ELECTRIC CARS 
GM Pus THe PLUG 


eneral Motors' decision to delay 
indefinitely its plans to manufac- 
ture its Impact electric car in vol- 
ume makes the automaker a 

larger partner in the _ 

U.S. electric car con- С 
sortium formed by £ 
GM, Ford, and 42 
Chrysler. The goal jf. 
of the consortium 
is to fund electric- 
car research. 

Sources close to 
the GM program 
say that the au- 
tomaker will continue 
to maintain engineering 
and design studies and develop elec- 
tric-car prototypes, but previous stud- 
ies indicated that GM's planned two- 
seater, which would have been built 
in a former Buick plant in Lansing, 
Mich., would not appeal to a large 
enough number of potential cus- 
tomers to be profitable. 

GM was pursuing a lead-acid-bat- 
tery platform, primarily because it 
could be brought out quickly. Ford 
will be testing sodium-sulfur batter- 
ies as early as this summer in a fleet 
of prototype Ecostar delivery vans. 
Lithium-based batteries also are be- 
ing closely scrutinized by the electric- 
car consortium. 


PETER HOEY 


AUTOMOTIVE | 
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Spirit Or "65 


radical roadster ver- 
sion of the 1995 
Ford Mustang, the 
Mach III, debuted at the 
auto show in Detroit this 
year. The concept car fea- 
tures a carbon-fiber body 
that carries some basic 
themes from the classic 
'65 Mustang design, 
though in a far more radical shape. A 
supercharged and intercooled version 
of Ford's 4.6-liter, double-overhead 
cam 32-valve aluminum V8 engine 
powers the car. 

The twin-cockpit interior, also remi- 
niscent of the '65 Mustang with its 
three-spoke wood-rimmed steering 
wheel, has leather racing-style bucket 
seats, analog instrumentation, and a 
1,000-watt sound system with speak- 
ers built into the seat nacelles. 

The powertrain of the Mach III in- 
cludes the 450-hp engine rigged to 
run on gasoline or methanol, with a 


This Mustang concept car is powered by a supercharged, 32-valve V8. 


six-speed manual transmission. It 
rides on 19-inch five-spoke alloy 
wheels and 245/40 front and 315/40 
rear tires. The Mach III has a 101.23- 
inch wheelbase and an overall length 
of 188.6 inches. A spoiler located just 
behind the cockpit (and similar to the 
one on the Porsche 968) rises and 
falls with the speed of the car to add 


downforce without cluttering up the 


design. Rounding out the roadster's 
features are twin air bags and ad- 
justable floor pedals with a three-inch 
range. The latter are needed because 
the seats don't move.—Jim McCraw 
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Quality products that really work. 
KLEAN-STRIP DIV. W.M.BARR & CO. • 1-800-238-2672 


We manufacture speakers and music systems 
designed by Henry Kloss (founder of AR, KLH 
& Advent), and sell them factory-direct. We 
also sell components from Philips, Pioneer, 
Denon, and others. Because we sell factory- 
direct, you can save hundreds of dollars. 


Call 1-800-FOR-HIFI 


We Know How To Make Loudspeakers. 


CAMBRIDGE 
SOUNDWORKS 


154 California St., Suite 126A, Newton, MA 02158 
In Canada: 1-800-525-4434 Fax: 617-332-9229 
AR & Advent are trademarks of International lenge, Inc. 
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DOUBLE THE CUTTING ACTION | TAKE YOUR SNAPPER 

clippings into the path of he top blade. | HOME TODAY! METE 
This double >. | NO PAYMENTS 
sp wo UNTILOCT.’93. 


into the turf to 


decompose quickly into lc М INTEREST FREE: 


a natural slow-release fertilizer. 
And remember, for every lawn that gets ASK YOUR DEALER ABOUT SNAP-CREDIT! 


mulched, there are fewer bags of clippings Eccc aspice tradidere al lr rit 
to send off to your community's landfill. will be waived it your promotional balance is paid in full by Oct. 2, 199 
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ACT NOW! OFFERS END SOON! 
| CUT THE PRICE ON ALL SNAPPER MODELS WITH COUPONS ON BACK 
| ICT НА!ЕПЕЕПМА SINC! Ê BAG OR MINA KIT DNI Y WITH MOWER PIIRCHASE ASK ҮГІ ІВ PARTICIPATING DEALERA ЕПВ DETAI 
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But the 90 years of accumulated strengths that make a GMC Sierra your fast friend + the strength, € 
the power, the comfort and reliability year after year — are the same strengths that, for eight years u 
running. have made Sierra more valuable at resale than any other truck in its class* If you choose to 
part with your Sierra someday. you'll find others willing to put as high a premium on it as you do. 

Call 1-800-GMC-TRUCK (1-800-462-8782) for a Sierra catalog. From the company that understands 
that resale isn't as much about cash as it is about value. | 


(21992 GM Corp. All Rights Reserved. wm Oo 


GMC. GMC Truck and Sierra are registered trademarks of General Motors Corp Buckle up, America! A 
(oily Маат 


* Based on combined average of MSRP of 3-, 4- and 5-year-old comparably equipped vehicles as compared AE се аан улесин ДЕЗЕ A 
to auction prices reported in 1985-92 January issues of National Automotive Research Black Book. THE STRENGIHOF EXPERIENCE e Na 
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MPUTERS 
OFTWARE 


EDITED BY CHRIS O'MALLEY 


Apple's new 
Macintosh Col- 
or Classic adds 
a color screen 
and an optional 
ergonomic 


keyboard. 


¡Ma te 


The PowerBook 165c 
sports a nine-inch col- 
or LCD screen, mark- 
ing Apple's 
first color 
laptop. 


MACINTOSH 


APPLE DEBUTS CLASSIC 
COLOR, m Conor To 


E 


Too 


pple Computer will finally col- 
orize its own black-and-white 
Macintosh Classic, and extend 
the rainbow of hues to its popular 
PowerBook portables as well. 

The Mac Classic hits a milestone 
with the introduction of the Macintosh 
Color Classic, which sports a ten-inch 
Sony Trinitron color display housed 
inside the familiar Classic case. Also 
new to the Classic is a built-in micro- 
phone for capturing voice memos, an 
easily accessible motherboard for in- 
stalling upgrades, and an optional er- 
gonomic keyboard that will be avail- 
able with all of Apple's computers. The 
Color Classic is expected to list for 
about $1,300. 

The PowerBook portables get their 
first show of color too. The new Power- 
Book 165c has a nine-inch passive-ma- 
trix liquid-crystal-display (LCD) 
screen, and a later model likely to be 
called the 185c is expected to include a 
brighter “active-matrix” LCD panel. 
The PowerBook 165c will list for about 
$3,300, while the 185c is likely to list 
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for close to $4,000. Both models are 
built around Motorola's 33-megahertz 
68030 microprocessor. 

Apple is also bringing color to its 
printers and scanners. The Apple Col- 
or Printer ($2,349) is an ink-jet unit 
that uses red, blue, yellow, and black 
cartridges to produce either full-color 
or black-and-white documents. The 


Apple One Color Scanner ($1,349) is a 


flat-bed scanner that comes with Ofo- 
toi imaging software. 

Apple is supplying color manage- 
ment software, called ColorSync, with 
all of its color products to ensure that 
color output is consistent across differ- 
ent scanners, printers, and monitors. 


— Suzanne Kantra 


UTILITIES 


A Sounp WAVE 
RUSHES Over PCs 


xcept for the whir of a fan 
F or an occasional beep, most 
PCs hardly make a sound. 
But a noisy bunch of “sound 
clip" programs is adding creaks, 
squeaks, shrieks, and other life- 
like sounds to the audible reper- 
toire of desktop computers. 
Among the many new sound 
clip collections are Sound Explo- 
sion (Programmer's Warehouse) and 
SoundBits (Microsoft) for DOS-type 
systems, and Kaboom (Nova Develop- 
ment) and SoundClips (Olduvai) for 
Macintosh systems. 


small platter that's spinning at high speeds ` 
. air to separate the disk from the read/write 
Conner Peripherals thinks it can do just that with : 


ST: more bits of digital data onto a 
is a slippery task, but disk-drive maker 


a new breed of ^wet" hard disks. 

Instead of the usual cushion of air, Conner's 
wet drives use a liquid film to separate the 
drive platter and the read/write head that 
magnetically records information. The thinner 
liquid barrier lets the read/write head get dos- 


read very densely packed data. That allows 
more information to be recorded in the same 
amount of disk space—at least twice as 
much, according to Conner. 


cost per megabyte of storage space should be 


MICROPROCESSORS 


THE Next GENERATION 
PREPARES To TAKE OVER 


В ust when you thought it was safe to 
Je a 486 computer, along comes a 
new wave of PC microprocessors. 

The most prominent new entrant is 
Intels just-released Pentium micro- 
processor, which many had dubbed 
the “586” chip because it was preced- 
ed by 286, 386, and 486 processors. 
Pentium is a 64-bit chip capable of ex- 
ecuting more than 100 million in- 
structions per second (mips). By com- 
parison, the fastest 486 chips handle 
only 32 bits of data at a time, and 
peak at about 30 mips. 

Pentium, which contains 3.1 mil- 
lion microscopic transistors, is ex- 
pected to spawn a new generation of 
DOS- and Windows-compatible PCs 
this year. IBM, Compaq, Dell, and 
AST are among the many computer 
makers who are set to deliver new 
Pentium-based systems over the next 
few months. 

Meanwhile, Digital Equipment 
Corp. is preparing new versions of its 
own 64-bit microprocessor, called Al- 
pha, for use in high-end PCs. IBM, 
Apple, and Motorola are collaborating 
on a new reduced-instruction-set-com- 
puting (RISC) chip called PowerPC 
due later this year or early 1994. And 
another Intel rival, Cyrix Corp., says 
it plans to deliver a Pentium-class pro- 
cessor sometime this year. 


Conner's "wet" drives ise uid rather than 


head, allowing more precise reading. 


: lower than conventional disks. Liquid also pro- 
: vides a better cushion between the head and 

. platter than air, which is especially important 

: with portable PCs. Conner plans to deliver 2.5- 
: inch wet drives to computer makers before 

er to the recording surface, so it can accurately : 


mid-year. 
Wet drives will compete for data-squeezing 


: honors with glass disks being used by Hewlett- 
: Packard, Toshiba, Maxtor, and others. As their 
: name implies, glass drives use glass platters in- 
While a new liquid-resistant motor increases : 
the cost of a wet drive's mechanics, the overall : 


stead of aluminum, which also allow data to be 
recorded very densely for more megabytes in 


: the same space. 


STEVE KARP 


PEN SYSTEMS 


Future pen-based 


IMAGE PROCESSING 


sitive liquid-crystal-display 
screen that can be used with 
its pen stylus, the back of an 
ink pen, or a finger. 

In addition to accessing 
menus and activating icon 
"buttons," the Wizard's pen in- 
terface enables you to draw 
images and scrawl handwrit- 
ten words in an electronic 
"scrapbook." While there is 
no attempt to convert scrib- 


E bled words into characters, the 


notes jotted in the scrapbook 
= can be saved and even at 


: tached to phone or file entries. 
The 07-9600, whose key- 


board is 75 percent that of a 
be as small as standard one, lists for $649. 
without the orientis À new generation of orga- 
nizers designed from the 
omputers that use pens ground up with pen input in 
( instead of keyboards mind—and without key- 
have already found a boards—may soon make 
f niche in many “clipboard” pro- their way to market. Logitech 
| fessions, such as medicine, law опа Chips and Technologies 
enforcement, and food service. Inc. have collaborated to pro- 
Now, computer makers are go- duce a “reference design" for 
ing after a broader audience pen-based systems that mea- 
with more consumer-oriented sures four by six inches and 
pen devices. weighs less than a pound. 
Sharp's latest Wizard model The prototype design com- 
is the first pen-based electronic — bines Logitech’s PenMan digi- 
organizer, although undoubted tizer and stylus with Chips and 
ly only the first of many. The Technologies’ F8680 PC/Chip, 
new 07-9600 Wizard has all ап 8086-compotible processor 
the organizer basics, including that also contains the neces- 
calendar, scheduling, phone sary video, memory, and sys- 
book, word processing, and tem logic on the same chip. 
calculator functions. But the There's room for data storage 
07-9600 also has a touchsen- too, in the form of a solid-state 


memory card or tiny hard disk. 
Several pen-based operating 
systems are being readied for 
the new design, induding 
Grid's PenRight, CIC's PenDOS, 
and GeoWorks’ Pen/Geos. 
Some type of handwriting 
recognition may be a part of 
the system's software. The 
whole package runs on a pair 
of AA batteries that lasts up to 
ten hours. 

Logitech and Chips and 
Technologies are now supply- 
ing computer makers with the 
reference design. Since the 
materials cost only about 
$175, the companies hope 
the kit will yield a number of 
new pen-based systems that 
retail for less than $500. 

Apple's Newton, the pen- 
based organizer and communi- 
cator that spawned so much in- 
terest in personal digital 
assistants, or PDAs, is still not in 
stores; but other communica- 
tions-minded competitors may 
be as you read this. AT&T and 
EO Inc. have jointly developed 
the new pen-based Personal 
Communicator, which couples 
organizing software with elec- 
tronic mail, paging, fax, and cet 
lular phone functions (see 
What's New this issue). The 
Personal Communicator models 
should be widely available by 
summer. Tandy, in conjunction 
with Casio, is working on a PDA 
for release this fall.—S.K. 


COMPUTERS THAT SEE MRE 


On THE HORIZON 


or decades now, researchers have 
baffled supercomputers with im- 
age-recognition tests that wouldn't 
stump the average toddler. But even 
garden-variety PCs may be able to 
handle tough jobs like identifying 
faces and tracking motion with a new 
technology called 

Smart Sensing, devel- | 
oped at the David Sarnoff | 

Research Center in | 
Princeton, N.J. Smart 
Sensing uses a cus- 
tomized microproces- 
sor that quickly 
makes progressively 
smaller copies of an 
image. The computer 


Sarnoff’s Smart Sensing 
computer scans pictures 
quickly to "recognize" 
images. 


then begins searching the smallest 
copies of the image for details or 
movements, giving it far less data to 
deal with than if it were searching 
through full-size images. If the com- 
puter finds what it is looking for at 


lower resolutions, it can focus on that 


area at higher resolutions—a pyra- 
midlike searching strategy that 
speeds image processing by thousands 
of times without losing accuracy. 
The first 5mart Sensing sys- 
\ tems cost $50,000 apiece but will 
/ replace military camera stabilizers 
that cost more than a million dol- 
lars. Eventually, the technology 
should be in PC boards for a few 


NEL hundred dollars. 


S/ There are other potential uses 
for the system as well. Sarnoff 
has developed a motion detector, 
for example, that could fit into 
automated roadways known as 
Intelligent Vehicle Highway 
' Systems. Other uses might in- 
clude advanced video editing 
and automatic teller machine 
ID tests.—Mark Henricks 
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FILE FORMATS 


ADOBE BENDS OVER 
BACKWARD To Kick THE 
PAPER HABIT 


electronic pipe dream, but that 

doesn't mean high-tech companies 
have given up the fight. Adobe Sys- 
tems of Mountain View, Calif., has un- 
veiled an innovative new document 
translation technology called Acrobat 
that could be a major stride toward a 
less paper-cluttered era. 

Acrobat is a universal computer file 
format that enables you to view docu- 
ments regardless of the type of PC 
hardware you use. A Macintosh user 
would be able to display a document 
created on an IBM-compatible com- 
puter, for example, and still see all of 
the typefaces, graphs, illustrations, 
and other attributes exactly as they 
appeared on the original : 
document. Eventually, 
a universal format 
such as Acrobat would 
even make it possible \ | 
for mail-order suppli- AST 
ers such as L.L. Bean DAS 
to send out electronic | 
catalogs. Acrobat com- АЎ 
presses document files | 
to a fraction of their 
original size. NN: 

Acrobat already has | f ee 
at least one competitor: | If... 
No Hands, from a Palo | n- iind. | | 
Alto, Calif, company ^ LLL a 
called Common Ground. Both Adobe and Т 
Common Ground plan to begin selling = 
their software this year—Jon Pepper Y 


Т: paperless office тау still be ап 


COMMUNICATIONS 


A CALLING CARD— 
Fon DATA 


ong distance calling cards are nothing 
E ot least for voice calls. But Unlimited 

Systems, a San Diego maker of computer 
to-telephone connectors, has introduced the 
first cord designed for modem calls. 

The Konexx Calling Card, a joint venture 
with long-distance carrier Metromedia Com- 
munications Corp., can be used for modem, 
fax, and phone calls. The purported odvan- 
tage of using the modem card for data calls 
is Metromedio’s alldigital network, which 
could improve the speed and reliobility of bi- 

| nary transmissions. The two companies also 
promise “substantial” savings on both no- 
tional and international colls.—S. К. 
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COMPUTERS (S7 SOFTWARE 


DESKTOP TOOLS 


THE Ricur Mouse 
BUTTON Comes To LIFE 


Program Publisher 
Quattro Pro "и Windows И ur mE 
Paradox for Windows Borland 
WordPerfect for Windows WordPerfect 
Lotus Ürganizer Lotus 

| Ami Pro Lotus 

|. Command Center Artist Graphics 
Power Launcher hDC Computer 
PageMaker for Windows Aldus 


Ever wonder what that right button on your 
mouse is for? Most mouse-clicking calls for the 
left button, but a growing number of programs 
are finally putting the right button to good use. 
A few examples: 


Right | Button Function ~ 

opens “object — menu -— — for ite item — | 
opens "object inspector" menu of options for item selected 
opens menu of icon buttons, or job-specific shortcuts 
displays a help balloon explaining icon tools 

provides quick access to commonly used menus 

pops up a window with icon buttons you can define 


lets you assign commands to the right mouse button 


toggles between dose-up and full view of page 


MULTIMEDIA 


COMPUTER To THE RESCUE 
wo hours after a kidnapping, the 
T and child can be in an- 
other county or state. And with 
each passing minute, the trail grows 
colder. So the best chance of recovering 


the child is to notify the public, law en- 
forcement officials, and missing-chil- 
dren's organizations as quickly as pos- 
sible. Recently a network application 
of computer multimedia hardware and 
software went on line for just that rea- 
son. The program used, dubbed "Have 
You Seen Me?,” was donated by IBM of 
Mountain View, Calif., to the National 


Center for Missing and Exploited Chil- 
dren in Arlington, Va. 

The conventional method of making 
and distributing fliers—creating a 
poster board with a picture and details 
about the abduction, printing and 
mailing hundreds of copies—can take 
two to four weeks. The network IBM 
program takes hours. 

The multimedia program uses IBM's 
Audio Visual Connection (AVC) multi- 
media software that combines video, 
audio, graphics, and text in the same 
file. Users create the electronic flier 
with an OS/2-based IBM PS/2, a video- 
capture adapter to digitize pictures, an 
M-audio adapter to digitize recordings, 
and a modem to send out the file. The 
National Center acts as a clearing 
house for these files. 

System operators download high- 
resolution color pictures and details 
about the abduction, along with audio 
announcements, from high-capacity 
optical-disc drives. The information 
can be broadcast from radio and TV 
stations, while fliers also transmitted 
can be posted in high-traffic areas. 

The National Center will set up 
kiosks with touch screens in baseball 
stadiums, airports, train stations, and 
truck stops.—S. K. 


“BEL LaserAlert led the 


à : Did you oos the new ЕР laser guns can 
- . measure the speed of a vehicle by projecting 
= pen ulse of invisible, intense, infrared 


And did you know that your current radar 


: _ _ detector can't detect laser signals? That's 
Ке why you need to supplement your overall 
protection capability. Introducing BEL 


LaserAlert. 


— Desert Storm Technology 
— BEL LaserAlert brings BEL-TRONICS 
history of technological leadership in 


— RADAR to laser detection. BEL found the 


| Los most sophisticated laser detection technology 


our air and ground forces in 


P Operation Desert Storm. In partnership with 
Tracor Aerospace, BEL adapted this patent- 


ed, proven military technology to con- 
sumer laser detection. The result is BEL 
LaserAlert—a micro-sized unit weighing - 
only 2.25 ounces. 


Independent Test Rates BEL Number-One 
Now, for the first time, Car and Driver has 
tested laser detectors, calling BEL the “first 
place finisher”. Here's why: BEL “...led the 


pack in off-axis detection...". BEL LaserAlert's 


unmatched ability to detect off-axis laser 
beams coming from the side is key to BEL’s 
number-one rating. According to Car and 
Driver, BEL's “...175-degree static and 110- 
degree kic fields of view were substantial- 
de than the Cobra and Passport... And 
BEL was impressive in беи off- "axis - 
laser beams of brief exposure... | 


BEL has the He 
Field of View 


Why is BEL's unprecedented sensitivity 
of off-axis laser so important? Because a 
laser beam from the side is the most 
"| common form of police monitoring, and 

a laser detectors' biggest challenge! 


Source: Car and Driver magazine, Dec.'92 


DATABASE SOFTWARE 

FINALLY Takes Orr 

fter years of waiting, Windows 

users who depend on database 

software have something to 
cheer about—a shelf-full of things, ac- 
tually. Windows databases are sud- 
denly plentiful, filling out the last ma- 
jor category of software for Microsoft's 
graphical operating system. 

The new Windows database lineup 
features two marque names, Borland 
and Microsoft, plus Apple Comput- 
er's Claris software subsidiary and 
several ا سی‎ — нш. 


Certainly the most recognizable 
product of the group is Borland's 
Paradox for Windows, which, after 
many delays, is now available. But 
Microsoft's Access poses a strong 
challenge with its very visual ap- 
proach to organizing data. Claris, 
meanwhile, has introduced FileMak- 
er Pro for Windows, which is virtual- 
ly identical to and completely com- 
patible with FileMaker Pro for the 
Macintosh. FileMaker, however, 
doesn't have some of the database 
linking and programming features 
found in many other databases. 

One of the most highly regarded of the 
new products comes from a less familiar 
source. Approach for Windows, from Ap- 


PH Software, is both unusually easy to 


use and packed with 
data-manipulating and 
network-sharing 
features. Among the 
other new or recently 
upgraded Windows 
databases are DataEase 
Express for Windows 
from DataEase Interna- 
tional, AceFile from Ace 
Software, and CA-dB- 
Fast from Computer 


CoounG 486 Curs? 
Or BLOWING Hor Air? 


re PCs built around Intel Corp.'s high- 
Am 486 chips headed for a micropro- 

cessor meltdown? Intel says no, but the 
soaring temperatures of the company's newer, 
faster 486 processors have dozens of PC mok- 
ers and thousands of users taking precautions. 

Computer manufacturers are starting to in- 
stall tiny fans in their systems to circulate and 
force out the hot air. Others apply small metal 
plates—-heat sinks——directly to the micropro-. 
cessors to help draw heat out of the chips. 

Some PC owners are toking matters into 
their own hands with new products such as the 
CPU Kooler, a $39 device from upstort PCubid 
Computer Technology of Sacramento, Calif, 
that combines a heat sink and fan in one easi- 
ly installed unit. PC Power & Cooling of Carls- 
bad, Calif., sells a virtually identical product 
called CPU Cool, also for $39. Both devices at- 
tach to the 486 chip with double-sided thermal 
tape and plug into the power supply. Each 
company claims to cut the operating tempero- 
ture of 486 chips by about half. 

Intel insists that the issue is overblown and 
that its chips can run above their specified tem- 
perature range without cousing any problems. 
But i in its instruction manuals the company rec- 
ommends using heat sinks and fans. 


X hy is BE ви» а sensitivity s so. 
"important? Because a laser beam from the : 


rated EN bya leading automotive 
a publi ation Lase 15 available 


7 year warranty. To or 
d nn near > call: 
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, Rated #1,Car and Driver, Dec. 92 


ation! BELT m | 
today for $129.95, and comes with a one- — a o 
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A DESERT Oasıs 


manage an Arizona-based tech- 

nology transfer company, recently 
added something to their home that 
they hope will transform life in arid 
regions. It's a cool tower—a 23-foot- 
high “chimney” that delivers chilled 
air at a fraction of the cost of conven- 
tional air-conditioning. 

The tower, designed by scientists at 
the University of Arizona's Environ- 
mental Research Laboratory, exploits 
the fact that cold air weighs more than 
hot air. À small water pump continual- 
ly saturates a cellulose pad at the top 
of the tower; when the water in the 
pad evaporates, the surrounding air 


С: and Elizabeth Hodges, who 


becomes cooler and heavier. It then de- 


scends through the tower to a floor-lev- 
el opening, circulates through the 
house, and spills out through a small 
window onto a shaded patio. Mean- 
while, the low-pressure area behind 
the falling air pulls more hot air into 
the top of the tower. The result is that 
even on calm days, the Hodgeses 
enjoy a steady breeze that's 15 to 30 


AA fhile they help document family = 
v: f history, framed pictures and other 
glass, pottery, or ceramic keep- 


sakes record another experience as well: 

. radon exposure over time. Radon, a 

. naturally occurring radioactive gas, has 
been implicated in lung cancer. 
-Researchers at the Battelle Pacific North- 
west Laboratory in Richland, Wash., say 
that radon deposited on glass creates a 
long-term cumulative exposure record that 
may aid research on radon and lung cancer. 

` Scientists used a plastic dosimeter to record 

f marks imprinted by alpha particles escaping - 

Д from the glass. The number and depth of 

the marks on the plastic reveal cumulative _ 
exposure.—Mariette DiChristina 
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degrees cooler than | 
the outside air. Just — 
how cool it gets depends 
on the ambient tempera- | 
ture and relative humidity; 

the hotter and drier the weath- 
er, the faster water in the pad 


evaporates, and the more air that's , 


cooled. Elizabeth Hodges believes that 
cool towers work best in regions with 
average relative humidities of 60 per- 
cent or less, which includes much of 
the southwestern United States. 

The tower cools 800 square feet for 
less than five dollars per month 
—that's 70 percent less than an 
evaporative cooler and 90 percent less 
than an air conditioner. The cool tower 


won a Department of Energy innova- 
tion award.—Charles Wardell 


he greatest concern with recessed 
T fixtures has always been 

fire safety, because the heat gen- 
erated by the bulb is trapped within 
the inverted canister in the ceiling. 
As such, building code officials have 
long insisted on one of 
two fire-prevention mea- 
sures. Either the fix- 
ture's recessed can must 
have a double-wall con- 
struction, usually with 
vent holes, or a box must 
be built around it to hold 


+ 


hija 


attic insulation a safe distance away. 

These precautions, ironically, con- 
tribute to a problem recently ad- 
dressed by the Washington State En- 
ergy Code. Fire-protected fixtures, it 
seems, allow too much air to pass from 
the living space into the attic. 

The problem is twofold. First, the 
escaping air constitutes an energy 
loss. Second, because this warm air is 
usually humid, condensation forms on 
the cold rafters and roof sheathing di- 
rectly overhead. With moisture comes 
wood rot and structural damage. 

Washington's code now requires 
that all recessed fixtures be airtight 
as well as fire-safe. The good news is 
that the code-complying upgrades 
cost little more than previous mod- 
els. According to Dan Blitzer of 
Lightolier i in Secaucus, N.J., his com- 
pany’s Airseal models 
cost a mere two dollars 
more than comparable, 
non-complying fixtures. 
—Merle Henkenius 


Airtight recessed fixtures cut en- 
ergy loss and condensation. 


¿BOB LANGE 


Let us begin with the 


obvious. There is a vision in- 
side your head. There is a world outside. 
The challenge is to find some way to bring 


them together. 


You see, anyone can ride a motorcy 
cle through a tunnel. But only someone 
with determination, conviction, and no 
small amount of courage can hang off 
the back of a motorcycle riding through 
a tunnel at 45 miles an hour and come 
out at the other side with part of his 
imagination on a small piece of film. 

Someone with a great deal of talent, 
and a little luck, that is. Not to mention 


a rather extraordinary camera. 


Your eye. 


The same kind of camera photogra- 
phers have been depending on for the 
last four decades. A Nikon. 

In this case, a new Nikon. The N90." 
You can depend on it because it shares 
the heritage of all Nikons. Because it 
was crafted with the same concern for 
quality. Because it was designed in the 


Nikon tradition of performance. 


Multi-Sensor TTL Flash 
control operates with 
compatible Nikon TTL 
Speedlights and all of 
todavs Nikkor lenses. 
SBH-25 with D-type AF 
Mikkors offers 3D. Multi- 
Sensor Balanced Fill- 
Flash, Slow/Rear Curtain 
Svnc, Red-Eve Reduction, 
and FP Flash Sync up to 
IH4000th. 

Wem: 


And you can depend 
on it because it shares 
Nikons timeless F bayo- 
net mount. So while no 


other camera system 


can match the new N90, 
) nearly every lens Nikon 
has made since 1977 can. 
Even our new remarkably 
high-speed AF-I Nikkors 
with razor-sharp Nikon ED 
glass and built-in computers, 


as well as Internal Focusing. 
But while the N90 may 


be intimately connected to 


With an 8-segment 
ambient Marrix 
Meter, remarkably 
powerful Nikon saft- 
ware, and the only 
5-segmenr TTL flash 
sensor in existence, 
the new Nikon N90 
provides vou with 
an unprecedented 
degree of control. 


Nikons history, it is also a 
dramatic step towards the 
future. Its high-powered 
computer controls an inno- 
vative metering system; It 
has the world’s first full- 
time multi-segment flash 
sensor; and it uses extraordinary tech- 
nology in a completely new way for 
better exposures. Technology designed 
to let you walk i 
away with a 


shot from 


The new Nikon N90 
is an extraordinarily 
complex system mars 
born of a rather sim- 
ple fact: The world 
greatest pictures сал 
happen in а fleeting | 
instant, and then they 
disappear forever. 
5o if vou want to 
capture them, you 
need a tool that can 
help vou react that 
fast. This is that tool. 


situations you 
would ordinarily just walk away from. 

The N90’s new advanced Autofocus 
Detection System was designed for just 
that purpose. It focuses accurately and 
precisely in an instant. Its Wide-Area 
Focus Detection Sensor covers nearly 
20% of the frame width, allowing for 
more creative composition, even if the 
subject is off center or moving. 

A spinning gymnast struggling to get 


The exclusive Nikon MF-26 Multi-Control Back lets the N90 
auto- orac cid ambient and flash exposure settings. In addition, 

it lets vou Freeze Focus, 
set long exposures up to 
one second shy of 100 
hours, imprint selected 
information on vour pho- 
tographs, and perform 
several other functions. 


Nikkor lenses are made to exacting 
standards of qualiry and 
sharpness. With rhe F 
bavoner mount, rhe N90 
accepts nearly 80, in- 
cluding all of today’s 
AF Al, PC, Micro, and 
our Medical Nikkor lenses. 


Nor to mention. tomorrow). 
hold of the high bar 
ten feet up, for instance. 
And there are none of the dead spots 
found in other systems. So even in light 
that's as low as EV minus 1, the camera 
1s able to focus more reliably on critical 
details, like the widened eye of a six- | 
year-old watching that gymnast. | 
The N90 also boasts the latest in 
metering technology. With 1ts new 
Advanced Matrix Meter, any AF 


Nikkor lens, and extraordinarily 


powerful Nikon software, it ana- 
lyzes exposure instantly and 
accurately, even in compli- 
cated or rapidly changing 

light situations. Times when | 


you have no time to think, let 


alone meter a scene. Yacht racing off 
San Diego. Running with the bulls in 
Pamplona. Saturday morning soccer 
games in Rockville, Things like that. 
With new D-type AF Nikkor lenses, 
Matrix Metering moves into a new 
dimension. Literally. It becomes 3D 
Matrix Metering. By combining focus 
distance information provided by the 
lens with focus status from , 


the electronic (cont d) 


The Nikon Data Link System combines 
photography with the convenience of 
palm-sized Sharp® 5000782001 — di 
8600 Electronic Organizers. s 
Control MF-26 functions 

remotely, customize 15 different 
camera settings, and more. Nikon Data 
Link Svstem available summer 1993. Sharp? i; is 
a registered trademark of Sharp Electronics Corp. 


[Introducing the Nikon N90 System |] 
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Joe McNally had always 
imagined this shot, but had 
never tried it. "Its kind of diffi- 
cult to adjust for changing 
light when youre hanging off 
the back of a bike? Not neces- 
sarily. With its revolutionary 
3D Matrix Meter, Electronic 
Focus Detection, 5-segment 
TTL Flash Sensor, off-camera 
TTL flash operation, and 
high-powered computer control, 
the N90 can respond instantly. 
So Joe let the N90 worry 
about the proper exposure. 
He was too busy worrying 


about falling off. 


© [992 Nikon Inc. 


r 


rangefinder, the N90 actually recognizes 
when you've recomposed. It compares 
the lighting patterns from your original 
composition to those in your new one. 
That way, the vision in your head will 
be beautifully exposed when you put it 
on film. Even if that vision calls for cre- 
ative composition. 

Stop. Consider, for just a moment, 
what you could do with that kind of 
advanced metering technology. 

Now imagine the same technology, but 


in flash photography. By way of the 


world's first 5-segment TTL flash sen- 
sor, the N90 actually performs Matrix- 
like analysis of the scene to determine 
ideal flash output. No system has ever 
done that. And the N90 does it with un- 
paralleled accuracy in milliseconds. 
With D-type AF Nikkor lenses and the 
SB-25 Speedlights unique ability to fire 


Te Nikon 
| | 


See the new N90 ar aurhorized Nikon Dealers 
wherever vou see this symbol. For more infor- 
id anon on the N90, and the exclusive Nikon 

MasterCard. simply call 1-BOO-NIKON- 35. 
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| Standing 40 feet 
| above the canvon 
Floor after climb- 
ing straight up a 
sheer-faced sand- 
srone cliff onto à 
| very narrow ledge 
with precious few 
BE seconds of rising 
EE sun, Galen Rowell 
BE says that he was 
“confident,” Makes 
sense. He had the 

\ NUDS revolurion- 
| arvnew 3D Matrix 
BE Metering working 
ЭЯ for him, along with 
КО 28-70mm f/3.5- 
ЭЎ 4.5 D-type AF 
а. BE Nikkor lens with 
| | aspheric elements, 
and integrated coal- 
ings developed by 
Nikon. Of course, 
| we really ought to 
point our thar he 


west looking down. 
The moment Brett Wr mmo 
Froomer visualized + Air 
this shot, he knew AA 
he would need two 


things. First, а cam- 
era system with 

a remarkably fast é 
and responsive Е 
wide-area auto- 
focus system. And J 

second, somebody E М 

with the guts fo Be 

jump a kavak off «> 

of a 15-foot drop 

into some rarher 

chopp мше маше. а. 

Lucky for him he = 

had the new NIO ~ 

with a remarkable 

CAM 246 Wide- 

Area AF Sensor 

and its 3D Matrix 
Metering with a 
300 mm 12.8 АЕ-1 | 
Nikkor lens. Not to ES 
mention an incred- E е; 
ibly bold kavaker 8 T 


You would imag- 
ine that shooting 
an unpredictably 
moving windsurf- 
er while following 
him in an errati- 
cally rocking boat 
with rapidly chang- 
ing light patterns 
would be sheer 
hell. But by using 
the N90% inno- 

vative 3D Matrix 
Metering, CAM 
246 Wide-Area 
Autofocus, Multi- 
Sensor TTL Flash 
with the new SB- 

25 Speedlight, and 
| a 35-70mm f/2.8 
D-type AF Nikkor 
lens, photographer 
Roger Ressmever 
made the experi- 

ётё pure paradise, 
Then again, he was 
shooting in Hawai. 


as many as 16 invisible pre-flashes in the 
instant before the shutter opens, some- 
thing rather remarkable happens. The N90 
analyzes the reflections from those pre- 
flashes, performing 3D Multi-Sensor TTL 
Automatic Balanced Fill-Flash. 

What that means is that through an 


unprecedented combination of technol 


1 


ogy, you can get shots you would never 
have even dreamed of trying before. A 


flash picture with a mirror in the scene? 


A severely backlit portrait? A bride in 
white running through a shower of rice 
as the sun sets? 

Agonizing shots become cakewalks. 
Mental images become magazine covers. 
Pulitzers. Framed 8 by 10 glossies sitting 
on the mantelpiece. 

Another way the N90 turns your ideas 
into pictures is with a new Vari-Program 
that gives you all the convenience and 


spontaneity of programmed operation in 


a variety of special situations. It's perfect 


dle a er a а 
ba, css wa rin al QE P. س‎ up" CHE 


when you're shooting close-ups, sports, 
landscapes, silhouettes, or shots with a 
great depth of field. There's even a set- 
ting for portraits with red-eye reduction. 

Whats more, with the Nikon Data Link 
System, you can even connect the N90 to 
selected Sharp? Electronic Organizers. So 
you can write your own custom program 
exposure curves, record and recall key shot 
specs, even consult a brief set of instruc- 
tions or a photographic handbook. 

You can also control practically every 
major camera function remotely. In es- 
sence, approach photography with more 


creativity than you would ever have 


Nikon 


We take the worlds 
greatest pictures 


imagined possible. 
That's the reason we 
created the N90 in the 
first place. That's the reason you should 
have it. To turn ideas into art. 
To put the vision in your head on film. 
To let other people see what you've 
been seeing all along. 


JANA BRENNING 


CONSTRUCTION 


THE ADAPTABLE HOUSE 


icture a house that’s so easy to build, rooms 
can be added or removed at whim. Care to 
retire to another region? Just take the house 


Construction of such a house is under way in 
Greenbush, N.Y., and expected to be completed 
this June. The 1,350-square-foot, three-bedroom 
prototype is being built by Walter Kroner, a 


of whom has ever built a house before. That's 


possible because all of the components weigh less. : 
than 100 pounds and assembly simply requires “a : 
: behind the baseboards. “You string cable directly 
: from the power panel and plug it into 
: the cords behind the baseboard,” 

: explains Kroner. 


screwdriver, hammer, and wrench,” says Kroner. 
The house is also inexpensive: The prototype will 
cost $40,000—-40 percent less than a 
comparable-quality conventionally built house in 
the same area, says Kroner. 

The frame of the house goes together “much 
like an erector set,” says Kroner (see illustration). 
First, vertical posts are installed. Then they are 
connected with horizontal steel beams, which are 
subsequently covered with floor boards. Once the 


frame is constructed, 12-by-4-foot wall panels that : 
: walls; to move a wall, for example, 
: you just unplug the wire. (In a 

: conventional house, wires go through the studs, 
wood-panel exterior. The panels are rated at R-23. : 


interlock with hinges screw into the outside of the 
structure. The stress-skin panels have an insulated 
expanded-polystyrene core and an integrated 


The metal roof comes in long flat sheets that 
slide into the rafters and also interconnect with 
hinges. The roof is assembled while standing on 
the top floor, so ladders are not necessary. 

While other organizations have developed 
modular housing systems to cut housing costs, 
Kroner's project has an additional benefit: The 
electrical and plumbing work can be done by 
almost anyone, further minimizing expense. 


RE 


: turning on a garden hose, and 
: the electrical wiring is as 
apart and reassemble it, say, by a golf course. : 
: radio,” says Kroner. 

: That's because the 

: water heater, heating 
: system, and electrical 
professor of architecture at Rensselaer Polytechnic : 
Institute in Troy, N.Y., and seven students—Qnone : 


: much the same way. One end of the 
: water pipe screws into the power 

: panel while the other end screws into 
: the sink or shower. 


BY MARCELLE M. SOVIERO 
“The plumbing is as easy to install as 


easy as plugging in a 


supply are all stored in a power panel 
in the mechanical room, a separate 


: room that is designed into the house. 


The wiring comes pre-cabled from a power 
panel, and plugs into extension cords located 


The plumbing system is handled in 


— in 
|» 
| 
Ж. 
| 
|| 


Such wiring and plumbing 
schemes make it simple to remove 


or beams, in the wall.) 
But, advises Kroner, don't think this house is 


: flimsy just because it's easy to assemble and 

: disassemble: The structures are already approved 
: for general construction in New York 

: state. In the future, Kroner aims to 

: market the houses as kits. 


4. Panels then hinge to 
the outside of the frame 


to complete the house. 


1. Posts are linked to- 
| gether with steel connectors, 

then covered with horizontal plywood 

boards to construct the first floor. 
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2. Columns and | 
connectors are e 
repeated to form the —— 
second floor. 


_ 3, An inter- 
1 locking metal 

` sheet roof 
slides onto the 
rafters. 
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(C Qut-p owers and 
Chevy and Ford 


Comparing a Dodge Dakota V-8 to other pickups is 5.2L Magnum V-8, out-ran the most powerful compacts 
easy. There's simply no comparison. Ford or Chevy have to offer. Out-accelerating them both. 


With loads or without. Even when loaded up with a trailer, —— — 


DODGE DAKOTA 5.2LV8 — uh | ( 


CHEVY S-10 4.3L 


Dodge Dakota 4x2 Club Cab out-runs the compact extended cabs 0-60, 
with 960 lbs payload and with 5,850 lbs combined payload and trailer weight. 


Compacts like Ranger and S-10 can't measure up. 
They don't have this Dakota's room. Its available | 
payload. Its power. And certainly not its quickness off = 
the line. We can prove it, too. 

In a whole series | 
of SCORE certified | 
tests, a mid-size 
Dakota, equipped 
with our available 


out- асс —— 


h ton. -Certified by SCORE International, January 1992 


With that 230 hp power plant pulling for 1t, Dakota 
over-powers full-size Ford and Chevy half-tons, as well. Out- 
running them, empty and loaded. And delivering more 

iit sel and more available towing 
EE than a standard F150 or 
C1500 pickup. 
1 The warranty по 
М ¿contest either. Dakota 
1S pa bya 


m La AER ios en x hs nol | 
eral -— ofi 


га ur 


ee = vn HS z 
E. 'Al cis е ipped with auto: trans. & max 
| 2 normal iss do ce, E adjust кЗ ear tems 


he Ж. PE А 


E ous 


CHEVY ү сїз 5.7L V4 


Mets 


DODGE DAKOTA 5.2L va a 


FORD F150 5.8L | Ben 


Dodge Dakota 4x2 Club Cab out-paces full-size regular cab pickups 0-60, 
with 1,150 lbs payload and with 6,040 lbs combined payload and trailer weight. 
choice unmatched by any truck manufacturer, anywhere. Our 
exclusive Owner's Choice Protection Plan.’ 
All in all, it’s one very powerful story. Just one more 
example of how our Magnum engines make Dodge the most 
powerful line of trucks you can buy: 


Р Call 1-800-4-A-DODGE 
for a free product brochure. 


ODGE 


Dodge Dakota LE Club Cab 
5.2L Magnum V-8 


STEVE STANKIEWICZ 


HOME TECHNOLOGY 


Home-scale dust collection is simplified by Sears' 


new manifold system. 


B TRIPLE BRIGHT RUGGED 


| CHROME HOUSING | 


E CONTOURED 
COMFORT ABLE 

DESIGN m POSITIVE EASY 
TO USE THUMB LOCK 

m EASY TO READ ( 
DUAL MARKINGS 

FOR LOCATING 

STUDS m PRO-TECH;. 
ANTI-CORROS ION 

F INISHED 


presents... | 
APPROXIMATELY 7 FEET | 


TOOLS 


SAWDUST-FREE SHOP 


ith Sears’ introduction of a 
Ws sawdust vacuum 
manifold system, the pieces for 
easily providing at-the-source collec- 
tion are finally in place. This is good 
news, because OSHA (Occupational 
Safety and Health Administration) 
considers wood dust a toxin. 
Even if you always wear a dust 


E TEMPERED 
STEEL BLADE 
REMAINS RIGID FOR 


B TRIPLE REINFORCED 
NON-SLIP END HOOK 
"^ MCALIBRATED 
FOR TRUE ZERO 

ш HEAT TREATED 
HIGH CARBON STEEL 
RETURN SPRING GIVES 
LONGER 

LIFE 


9 


FE dor. 
r 7 ГЕ. 
a ي‎ 
/ ya 
j й A 
Pi 
ў 


RUGGED ` 
HEAVY DI 

` PROFESSIONAL 
|. RULES! E 


THE BRUTE " 
STEEL RULE AVAILABLE IN: 
50° AND 100° SIZES 


ONLY ARROW HAS THE 
EXCLUSIVE NON-SLIP 
END HOOK 


| ARROW...AMERICAS BEST BUY 
FOR OUTSTANDING QUALITY AND 
VALUE. AT LEADING HARDW/ARE 
AND RETAIL STORES EVERYW/HERE. 


ARROW FASTENER COMPANY, INC, 271 MAYHILL STREET, SADDLE BROOK, NEW/ JERSEY 07662 
IN UNITED KINGDOM: ARROW FASTENER (UK. LTD. 14 BARCLAY ROAD, CROYDON CRO 1 JN UNITED KINGDOM 
IN САМАРА: JARDEL DISTRIBUTORS, INC., 6505 METROPOLITAN BLVD. EAST, MONTREAL HIP 1X9 QUEBEC 
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mask while woodworking and take ad- 
vantage of new hand tools with built- 
in vacuum systems, your stationary 
tools still freely spew out dust and 
shavings. Besides obscuring the work- 
piece and making floors slippery, air- 
borne particles find their way into mo- 
tors and electrical components. 

To remedy this, you would either 
have to tote a shop vacuum around or 
fabricate a system using plumbing 
that hooks up to a professional dust 
collector. But now Sears' $80 home- 
shop dust collection manifold has ev- 
erything you'll need to attach as many 
as six tools, turn two corners, and 
make a run of up to 24 feet. The 2 %- 
inch clear plastic pipe enables you to 
see dust and chips zinging their way 
to either a shop vac or a small dust 
collector. It also makes it easy to spot 
obstructions. The same bill of materi- 
als for a four-inch industrial system 
would cost more than $200. 

But you still need a dust respirator 
and safety glasses.—Phil McCafferty 


COMPUTER CONTROL 


FAUCETS Go ELECTRONIC 


AN er 
after five minutes. 


the electronic age with this Finnish 

design, packed with microprocessors to 
control water temperature, flow rate, and 
delivery volume. Instead of taps, the Oras 
Electra sprouts a liquid-crystal monitor 
displaying a sequence of touch-pad screens. 

The first display screen offers nine rectan- 

gular icons color-keyed for temperature and 
size-coded for flow rate. When the water 
starts to flow, the second screen appears, 
showing the temperature and a cluster of 
four pads that can alter both temperature 
and flow rate. The third screen displays 
icons for vegetable-rinsing, hand-washing, 
and premeasured quantities —David Scott 


IE humble kitchen faucet moves into 


REFORMULATING, AGAIN 
and cam lobes ground to a gentler slope, 


APPLIANCES so they don't pop open the valves as V A fiin CFC propellants phased out, makers 
fast. Full-pressure lube comes from an Й [ M. of spray paint face new restrictions on 
Fuzzy VISIONS auto-style gerotor oil pump, while an el- М W the level of smo forming volatile 
liptically ground piston further controls organic compounds VOCs) in | he eir | 10; ducts. 
| efore long, fuzzy-logic control sys- noise. An extra-large muffler and air-in- New legisla io n ena icted d in California will 
В will become commonplace in take silencer also help. bring coi onside roble changes as manufacturers 
household appliances, the result The 110-pound unit produces about shift to water-bas a rays—longer drying 
of consumer demand for washers, dry- 85 decibels of noise, about the level of times ane 1 prot lems n laying 0 n multiple coats 
ers, refrigerators, and ranges capable street traffic noises. Comparable gen- of paint. The up-side? The higher proportion of 
RG of more complex functions. erators can run up to 95 decibels, in solids versus 5 prop pellant will mean larger areas 
BS The craze has al- the range of many lawn mowers. The vered and less VOCs inhaled. 


ready swept through unit retails for about $800 from Gen- 
Japan with a flood of erac or Sears.—Phil McCafferty РЕ 
| high-IQ vacuum | 

| cleaners. "Washing 
| machines are proba- 
| bly one of the best us- 
es of fuzzy logic 
because of the com- 
plexity of what's go- 
ing on in the ma- 
| chine,” says Jack 
-| Pardee, business unit 
manager of the Elec- 
tronics Division for 
ù Eaton Controls in Carol Stream, Ill. 
= “When people do their laundry, they 
т don't weigh their clothes апа deter- 
mine exactly how dirty they are to fig- 
ure out what the best wash cycle is." 
But, in a way, washing machines using 

|  fuzzy-logic controls do exactly that. 
Typically, a sensor monitors the wa- 
ter level to determine when clothes 
are covered; the machine uses only 
the water required to get the job done. 


A sensor in the drain line inspects the | . 

water quality after each rinse to de- | Which : Has 

.termine if clothes are clean or if an- | | 

other rinse is needed. The result is ! | 0 | 

machines that wash until clothes are | | The Paint Sealant 

clean rather than until a preset cycle КА | 

| is completed.—Jerry Shine Tr (? 
eatment: 


т. 
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RTABLE FOWER 
THE STRONG, SILENT TYPE Turtle Wax? Clear Coat® Brand 
ike so many implements in the Paint Sealant helps seal out UY rays | 
outdoor power-equipment catego- and industrial fallout while sealing in |, turtlewax 
ry, portable or emergency genera- a 12-month shine. It's the same formula CLEAR D AT 
tors generally fall into the necessary used by car dealers and professional Sys | 
evil" category. Because they aren't | par detaslers PAINT SEALANT | 
used continuously, we simply put up ji dm" un 
with their racket. | 50, what's the difference? 
A new 3,500-watt generator from | : 
Generac of Waukesha, Wis., however, About $300. | 
is leading the trend toward quieter (By the Way, the car on the bottom 
units by combining a number of tech- poe | оњан 
nologies that quell noise at the source. * ie en Jg .-—- 
Generac's 3500 XL mates a new 190-cc ION. кашы). ET sinc a PROTECTS UP TOA YEAR 
overhead-valve engine, the first of its pu MM MET ee о O cpm 
type designed specifically for portable А ЕЧ 9 1 а -Je | 


generator use, to a new high-efficiency 
alternator design. 

Generac's design refinements include 
a camshaft driven by quiet helical gears 


61 993 Turtle Wax, Inc. 
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For once in your life get mc 


Our No Risk Guarantee lets you try out virtually any There's nothing quite as frustrating as trying to The fact that we only accept high 

John Deere mower for 30 days (ask your dealer for push a wimpy mower through thick grass. This grade nuts and bolts on all John 

details). If for any reason you want to exchange it, or rugged John Deere B-Series 5.0 HP Quanturn Deere products probably doesn't 
want a refund, no problem. Engine provides all the power you ll ever need for seem like a big deal, until you've had 


Don't worry about having to 
refuel in the middle of a job. 
This 1.5 quart fuel tank 
provides over 90 minutes of 
continuous operation. (If your 
lawn requires more than 90 
minutes of cutting, you should 
probably look at one of our 
lawn tractors, anyway. ) 


Although you ll probably 
never use it, you'll be 
happy to know that our 
\ John Deere 2-Year 
Limited Warranty 


provides parts and labor 
should anything happen 
Easy starting, fuel efficient Quantum to your mower for two full 
Engine is designed to reduce noise, so years of residential use. 
it tries not to wake up the neighbors 
on those early Saturday mornings. 


It's summer. It's hot. The last thing you want is 
a muffler blowing hot exhaust your way. 
Which is why this one directs fumes out the 
side, away from you. 


Your lawn will probably look better than those 
around you because our high profile deck is 
designed for maximum suction, and does a better 
job of picking up cut grass. 


Wide 21" cutting width means you actually 
spend less time mowing your lawn. 


High impact plastic wheels provide 
smoother rolling, longer life. 


Wheel covers are made of high impact 
plastic to protect the axle and wheel 
hardware from dirt, debris, and 
unnecessary wear. 


Wide 2-inch tread provides 
excellent traction, with a smooth 
rolling surface. 


We asked consumers what would 
help make mowing easier. Our 
agile 23-inch wheel base was just 
one of their suggestions. 


Die-cast deck lip gives the mower extra strength, Cast aluminum deck is lighter, 
resists damage from rocks, curbs and other obstacles. and corrosion resistant. 


bagging, mulching or side-discharging. 


High torque engine lets you mow or 
mulch in even the toughest conditions. 


ae Safety decals highlight proper operation and | 
SAFETY \ precautions for safe use. Please make sure you 
^ live with it 


a bolt head break off while youre 
trying to unscrew il. 


Low monthly financing available with John Deere 
Credit makes a bargain like this even easier to afford. 


There's nothing tricky about changing 
plugs, oil, or air filters. Our open engine 
design lets you easily get into the engine 

for routine maintenance. 


Fuel shut-off switch located here for extra 
safety when you store or transport mower. 


"I thought John Deere was 
green!" True, but lesser mowers 
were already using green, so we 

opted for silver. Just imagine how 
good it will look in your garage. 


3.5 micron air filter requires 
fewer cleanings. 


- к Ей 
WM Y: 


read your Operator's Manual for other guidelines. 


e than you bargained for 


Our Engine-Kill Safety System beats 
federal standards by stopping blade 
rotation within 3 seconds. 


Mowing the lawn isn't always a bowl of cherries, which is why our engineers have 
designed our low profile safety bail to fit comfortably in your hands from virtually amy 
angle on the mower, with either hand. 


| Our springloaded chute cover helps Premium quality control box and levers 


stop rocks and other debris from : | H dut 

chrome 

shooting out the back of the mower. a рим уон ln USE: ee resist 
rust, add leverage. 

Rugged 7/8” diameter two-piece handlebars give you optimum Ра Throttle is located right where 

strength, stiffness which makes maneuvering around trees, bushes, Ж you'd want it to be on the 
benches, and other obstacles that much easier. / handlebar for easy regulation of 
Heavy duty cables insulated for water resistance. - A 

New low price makes buying a 

John Deere walk-behind mower 


the bargain of a lifetime. Good 
thru May 31, 1993. 


You won't need any screwdrivers, pliers or wrenches 
to adjust this 4-point handlebar to your height. 


Tricycler Option includes 
a mulch plug and mulching Handlebars fold so you can tuck the mower away for winter in 
blade that let you quickly your garage or shed, also fits easier in your trunk. 


switch your mower to a smooth 
operating, environmentally 


sale milcher Tired of your old bag? Ours is designed to latch on and off in just seconds. 


Fine mesh bag maximizes airflow, 
reduces dust blow-out. 


Bag holds 2.5 bushels and has 
wider mouth opening so you can 
unload clippings and debris quickly. 


Don't worry about getting around 
trees, sidewalks, gardens. Our rear 


discharge bagging lets you trim 
easily from either side of mower. 


When your bag is fuil, our wire reinforced 
inner bag frame lets you easily carry it to 
your compost heap, wherever. 


Optional side discharge chute is made of high-impact polyethylene, 
and lets you cut easily in heavier grass conditions. 


. This 7-point adjustment lets you easily change cutting height Thanks to over 30 years in lawn mower 
from 1/2-inch to 3-1/2 inches, depending on how close you engineering, John Deere mowers are #1 in 
like to manicure your lawn. consumer preference studies. 


If you want to find out which John Deere 
dealer is nearest you, call 1-800-544-2122. 


Diamond tread wheel design provides Vinyl drag flap minimizes 
better traction on sloping hillsides. flying debris. 


It's all in the blade. Which is why ours is made of special alloy steel, 


harder than normal carbon steel, reducing the need for sharpening. N OTHING RUNS LIKE A DEERE? 


FF Д PETER HOEY 


ELECTRONICS 


EDITED BY MICHAEL ANTONOFF 


ViDEO GAMES 


VIRTUAL VIOLENCE: 
BoxiNc WirHour Bruises 


irtual realitys biggest drawback 

is the layer of hardware that 

comes between you and the ac- 
tion. So what was remarkable about 
the young man and woman engaged in 
pseudo hand-to-hand combat on oppo- 
site ends of a stage before a pumped-up 
Las Vegas trade show audience early 
this year was the fact that their game 
controllers were invisible. As the two 
punched and kicked the air, surrogate 
fighters in Streets Of Rage 2, a martial 
arts game for Sega Genesis systems, 
mimicked their moves on-screen. 

Unlike joysticks or special gloves, 
the Activator consists of eight infrared 
beams that radiate up from an octago- 
nal frame on the floor. You stand in the 
center and control game play by break- 
ing any of eight beams transmitted at 
two tiers—high and low—for a total of 
16 beam points. You can even throw 
left and right punches simultaneous- 
ly—a move impossible with a joystick. 
Two other advantages: no more sore 
thumbs and plenty of exercise. 

The Activator was developed by 
New York City-based Light Harp of 
America as an ethereal musical instru- 
ment in which you play notes and 
chords by striking the air. (A more 
ambitious implementation will employ 
12 beams and three tiers.) 

Available in September for between 
$70 and $80, the Activator will come 
packaged with an action game and a 
same that will enable you to create 


i | 
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COLOR COPIERS 
b COUNTERING COUNTERFEITERS 


\ n unfortunate result of advances in color 
«| A copiers is that it is now easier to 

|. ‚ counterfeit currency. To make it more 
€ difficult, Canon has developed two defenses. 

a One is a currency-recognition technology similar 
to that used in vending machines. But Canon 
has enhanced the technology to recognize a bill 

regardless of its orientation or if it’s among a 


Standing within the 
Activator's ring of in- 
frared beams, you use 
movements to control a 
video-game surrogate. 
The only wire is on the 
floor connected to a 
joystick port. 


music through | 
body movements. 
Units plug into 
standard Genesis f 
controller ports 
and, according to 
the developers, are 
compatible with all 
Genesis software. The Acti- 
vator's floor panels sepa- 
rate for storage. 


R&D 
RETINAS For ROBOTS 


esearchers are making progress 
with silicon-based artificial reti- 
nas. Mitsubishi Electric Corp. re- 
cently announced that it has devel- 
oped a retina chip that duplicates 
some of the image-processing func- 
tions of the human eye. 

The chip has 4,096 receptor ele- 
ments arrayed on a gallium arsenide 
semiconductor base. All receptor ele- 


ments convert light into electrical sig- 
nals, but Mitsubishis can be con- 
trolled so that the conversion efficien- 
cy varies depending on specified 
criteria. In effect, the chip can give 
priority to certain visual data. The 
company claims this allows its chip to 
process the information to, say, recog- 
nize the edges of images faster than 
conventional image-processing sys- 
tems, which must sift through the sig- 
nals from all receptor elements to ex- 
tract image edges. This will make the 
new chip useful in applications in- 
volving pattern recognition and one 
day could provide vision for robots. 
— Dennis Normile 


clutter of material. In a demonstration, a Canon official tried to copy a 


Japanese bill. The copier sounded an alarm and spit out d piece of paper with 


a blackened rectangle where the image should have been. 

"Once a bill is recognized, we could do anything—have the machine stop, 
sound an alarm, or, if it's connected to a phone line, call the police," the offi 
cial says. The copier will recognize as many currencies as possible. 

A second feature traces counterfeiters of official documents. Each copier em- 
beds a code into the copied image, which is impossible to see. A special scan 
ner extracts the code and a computer program then furnishes the copier's seri 
al number, allowing identification of the registered purchaser of the machine. 

With the new anti-counterteiting technology, Canon can also include a two- 
sided copying feature previously omitted from its color copiers.—D. N. 
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THE Next Best THING To 
BEING THERE 


ith standard VHS video cas- 
sette recorders playing back 
images at 240 lines of resolu- 
tion compared with the 525 lines seen 
in the actual broadcast, you don’t ex- 
pect refinement from home videotap- 
ing. You do, however, count on the 
ability to scan the tape for particular 
pictures. As good as digital high-defi- 
nition television (HDTV) gets—1,050 
lines, wide-screen scope, and CD-qual- 
ity sound—there's been some question 


Hitachi's — “trick play" scan (left) is 
superior to the jumble typically seen (right). 


you always e p au 
from you 
brushcutter/trii 


For information 
and fi&aler nearest 
you call or. write: 

14 “Dept. PS 


,, SAW-TECH 


INDUSTRIES, INC. 


A 1141 SE Grand Blvd., 


Suite. 122 


Y Oklahoma City, (OK 73129 (405) 670-4848 


£—1-800:443-0187 — 


CRIB Notes On THE SMALL SCREEN 
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f ` tudents are usually scolded for кшен 
» Carlsbad, Calif. though, an interactive 
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whether HDTV-compatible VCRs will 
sacrifice any of that real-time quality. 
Now, Sony and Hitachi have demon- 
strated digital HDTV VCR prototypes 
that play recorded videos identical in 
fidelity to the original broadcasts. And 
Hitachi claims to have even figured 
out a way to let videophiles fast-scan 
the tape—even though the recorded 
digital signals are still compressed. 
Sony and Hitachi held demonstra- 
tions earlier this year at NBC-TV's 
New York studios at the request of the 
Advanced Television Research Consor- 


LÛ STS S9 t 


each on instead of doing their homework. In 
elevision service provides them with a new excuse for 
arch край 


Now, when Johnny has trouble unders standing 


en assigned fo read—or n just too lazy to crack 
П ү ир а synopsis on a special channel on Daniels Cablevision 
ands are sei nt via telephone. The 


Service е M which also enables 


50 month on top of the cable bill. From 


iat may be missing is a way to dump the text directly into a 


Г | ааа ма а 1 n i" +i rat Yr 4 | "hanhinn 
word ргосеѕ550г. DUT ThüT Would De cnearnng. . .. 


tium (ATRC)—one of several groups 
vying for FCC approval of a next-gen- 
eration TV broadcast standard. Hi- 
tachi showed a fast-scan process it 
calls "trick play technology" by run- 
ning a simulation from a Sun worksta- 
tion. The right side of the screen 
showed a jumbled picture—the normal 
result of fast-forwarding through the 
compressed signal. The left side 
showed a boxy though decipherable 
scan image. Hitachi says trick play 
works at 3x and 9x forward and 9x re- 
verse of the normal viewing speed. 


Take 20% Offi - 


... When you buy two or more Escort detectors: 


For the first time ever, our entire line of 
Passport radar and laser detectors is on sale. You 
can "mix or match" them for savings of nearly 
$80. If you've been waiting for the perfect 
moment to buy a radar or laser detector, this is it. 

A perfect combination is Passport 3100 
WideBand and Passport 1000 Laser. A total 
detection package, they'll protect you from every 
type of radar and laser used today. And you'll pay 
less for both detectors than others charge for a 
wide-band detector alone! You can't go wrong 
with this combo. 

All detectors are backed with a 30-day money 
back guarantee and one-year limited warranty. 
*The 20% discount applies only to new purchases of two detectors on 


the same order. Return of either detector will result in the loss of the 
2096 discount. Offer extended through April 30, 1993. 


Call toll-free 24 hours, 7 days a week: 


1-800-433-3487 


Fax: 1-513-247-4820 Service: 1-800-543-1608 


Detector prices when sold individually: 
Passport 1000 Laser $99; Passport 3100 WideBand $179 


Buy both detectors for only $2 23 
plus shipping & handling, Ohio res. add 6% tax. 
Overnight Shipping Available 


> Department 501643 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


ORT. 
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For a free product brochure call 1-800-950-2438. 
*Included with Preferred Equipment Group #2. TSee your Chevrolet dealer for terms of this limited warranty. 
**Based on full-line truck company registration data 1982-1991. Excludes other GM products. Chevrolet, the 
Chevrolet Emblem and S-10 are registered trademarks and Chevy is a trademark of the GM Corp. 

©1992 GM Corp. All Rights Reserved. Buckle up, America! 


Number One 
For Starters. 


Chevy S-10. 


America's top-selling first truck. 
And Chevy's lowest priced. 


New S-10 EL Plus with AM/FM 
stereo/cassette, full carpet, 
Rally Wheels & trim rings. 


Biggest Уб you can get, 4.3L VO. 
Standard on 4x4. 


3-year/36,000-mile Bumper to Bumper 
Plus Warranty. No deductible: 


More than 9876 of all Chevy trucks 
sold in the last 10 years are 
still on the road. Over the years, 
no other truck is that dependable, 
foreign or domestic: * 


Chevrolet. 
The Most Dependable, 
Longest-Lasting Trucks. 
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antex is a high-security Department of Energy 
facility named for its location in the Texas pan- 
handle. It is protected by gun-toting guards 
wearing spit-shined combat boots. “Some of the 
guys say that if we just took down a couple of 
fences, it would look like a prison," says admin- 
istrative program manager Jerry Hemphill, one 
of nearly 3,000 employees. 

In January, Pantex officials.allowed POPULAR SCIENCE 
inside the complex's razor-wire fences for an unprece- 
dented tour. Building 104, a new $30 million structure of- 
ficially known as the Weapons Special Purpose Bay Re- 
placement Complex, was still undergoing 
safety tests and had not yet been classi- 
fied. Since our visit, it has 
gone “behind the fence," ac- 
cording to Tom W. Walton, 
public affairs officer at Pan- 
tex. It is here that the next 
chapter in the epilogue of the 
Cold War is being written. 

The Soviet Union is dissolved, and 
the nations born of its breakup agree 
with the United States that it is now 
time to reduce the stockpile of destruc- 
tive energy stored up since that day, 
a little more than 50 years ago, 
when the first controlled nuclear 


A B-61 nuclear 
bomb (rear) is broken 
down into four major 

subassemblies (cen- 
ter), which are dis- 
mantled separately. 
The bomb has about 
6,000 parts, some of 
which are displayed 
on this table. 
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chain reaction took place at Stagg Field on the Universi- 
ty of Chicago campus. 

Just a few years ago, the United States and the Soviet 
Union had a total of about 50,000 nuclear weapons in their 
stockpiles. Some of these weapons have already been disman- 
tled. The Strategic Arms Reduction Treaty (START) calls 
for cutting the nuclear warhead count from around 9,000 
per side to 6,000 per side. START II—designed to eliminate 
multiple-warhead, land-based missiles—would further re- 
duce the strategic-weapons arsenals to 3,500 per side. The 
United States has already withdrawn all short-range and 
naval nuclear weapons formerly stored abroad, and the 
Russians say they no longer target the United States with 
intercontinental ballistic missiles. 

Can we sigh with relief, and at long last 
lay our fears of nuclear holocaust to 
rest? Treaties not only call for 


О ү 
Lo 
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SANDIA NATIONAL LABORATORIES: 


the dismantling of warheads, but also for the destruc- 
tion of missiles and other delivery systems. And the 
production plants for fissionable materials—the pluto- 
nium and uranium that power nuclear weapons—stand 
idle. But despite all these changes, no government has 
any plans to destroy or make totally inaccessible its in- 
ventory of fissionable materials. Nuclear firepower is 
not going out of existence—merely into storage. 

The atomic bomb was developed by the United States 
in the fear that Nazi Germany's scientists would be first 
to implement a concept known to all physicists since the 
1930s—nuclear fission. That concept inflated physics, 
once a concern only of theoreticians and tabletop experi- 
menters, into a huge industry and a major instrument of 
national power. Despite Germany's defeat in the spring 
of 1945, the bomb program hastened to its conclusion: 
Two atomic bombs were dropped on Japan in August of 

that same year. 
The world was stunned by 
this new force. The 
physicists who 


had created it foresaw the future—that the Soviets 
would have the bomb soon (they did, by 1949) and that 
an arms race would follow. Now that race has finally end- 
ed, and the competitors—who together spent more than a 
trillion dollars to create their nuclear weapons complexes 
—are making plans for the dismantling of their arsenals. 
This is a positive step, but not one that will soon bring an 
end to the mess caused by nuclear weapons. In their race 
to produce weapons, the cold-warring nations contami- 
nated land, air, and water with radioactive materials and 
toxic chemicals. As much as 15 percent of the former Sovi- 
et Union's territory is now estimated to be unfit for hu- 
man habitation. In the United States, the cleanup is ex- 
pected to take decades and will cost at least $200 billion. 
Weapons dismantling in the next few years will add to 
this legacy an estimated 25 tons of highly enriched ura- 
nium and ten tons of plutonium. 

Natural uranium ore is mostly made up of uranium- 
238; less than 1 percent is the chain-reacting isotope ura- 
nium-235, used in nuclear weapons. To obtain U-235, 
bomb makers extract it from U-238, a slow and tremen- 

dously expensive process that requires complex 
technology. Reversing the process, howev- 
er, is easy: Just mix U-235 back into 
natural uranium to produce a 
slightly enriched fuel 
that can be con- 
sumed in subma- 
rine or civil- 


Disassembling 
a nuclear 
weapon is easy. 
The hard part: 
Getting rid of 
its radioactive 


innards. 


BY KEVIN CAMERON 
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4 which would remain at the plant for an 


2 site.—Dawn Stover 


THE INSIDE STORY OF PANTEX: THE UNITED STATES 


SPECIAL DELIVERY 
Weapons arrive at Pantex in armored, guarded 
trucks known as Safe Secure Tractor-trailers, 


or SSTs. Radio and satellite equipment enables 
government officials to track trucks’ €—— с - 
at all times. E 
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antex was once responsible for as- 
sembling weapons, but its more impor- 
tant mission now is disassembly. Em- 
ployees work on about four nuclear 
weapons types in a year, out of about 30 in 
the U.S. arsenal. During the past 40-plus 
years, the Department of Energy has disas- 
sembled close to 50,000 weapons. Not all 
of the weapons, however, have been 
retired. Some were taken apart for testing, 
and were then reassembled. Others were 
retrofitted to create new weapons. 
Weapons arrive at Pantex in armored, 
guarded trucks and are stored in bunkers 
(see illustrations at right). The weapons are 
inspected, separated into subassemblies, and 
finally broken down into individual parts for 
recycling or disposal. Workers separate the 
chemical explosives and radioactive mate- 
rials, then store the weapons' plutonium pits. 
Pantex has the capacity to disassemble 
about 2,000 weapons per year. But at that 
rate, the plant will soon run out of storage 
space for plutonium pits, which are no longer 
sent away to be made into new bomb cores. 
Proposals now on the table would allow 
Pantex to expand the storage space for pits, 


"interim" period of six to ten years. After that, 
the pits could be moved to another storage 


ian power reactors. Without the extraction technology, 
the mixture is useless for bomb production. 

Plutonium, however, is a problem. Nonexistent in nature, 
plutonium is created in nuclear reactors by irradiating nat- 
ural uranium with neutrons. Unlike U-235, plutonium can 
be chemically extracted from any mixture with ease. 

Arms control experts believe plutonium is relatively 
safe in fixed storage at military bases or dismantlement 
centers. The cost of such storage is estimated at $1 to $2 
per gram, or between $300 million and $600 million per 
year worldwide—not too much to pay for protection 
against the unauthorized use of this dangerous, cancer- 
causing material. 
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| DISASSEMBLY CELL 
If it contains sensitive 
chemical explosives, the 


portion of the weapon 

. containing radioactive 
material goes to a "cell" 
buried beneath more than 
15 feet of gravel and sand. 


There, the explosives are 
separated from the radio- which are further reduced 
to thousands of individual. 


active material. 
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CHEMICAL EXPLOSIVES 
The explosives, hemispherical shells cut away 


Greater risk occurs in transit. À special armored 
“white train” was once used to convey U.S. nuclear 
weapons to Pantex, the nation's only dismantlement cen- 
ter. Now a fleet of 70 special armored trucks, escorted by 
heavily armed guards, transports weapons to the 16,000- 
acre plant, located east of Amarillo, Texas. 

The bombs, warheads, and artillery shells that the 
trucks transport to Pantex are delivered to an area called 
Zone 4 and temporarily stored in “igloos,” bunkers made 
of reinforced concrete covered with at least three feet of 
soil. From the igloos, weapons are moved to buildings that 
are designed for inspection, assembly, and disassembly 
tasks. Building 104, one such facility, contains eight 


A weapon such as ће 
B-61 bomb is broken down 
into its subassemblies, - 3 


parts. Parts that are not re- | 
. used or Rh EN 


from the кшп соге, аге burned outdoors. _ 
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NUCLEAR WEAPONS DISMANTLEMENT CENTER 


WEAPONS STORAGE 
The weapons are temporarily stored in dirt-cov- 
ered concrete bunkers called "igloos." A giant 
forklift moves 5,000-pound concrete blocks 
away from the igloo doors to permit access. 


DISASSEMBLY BAY 
Technicians take apart weapons in 
"bays," which have thick, heavy 
walls and doors. The inner doors 
cannot be opened until the outer 
doors are closed. Weapons, bolted 
to carriers, are rolled into the bays 
through the larger doors. 


PLUTONIUM PIT 
The bomb's core—a plutonium pit 
covered with a protective jacket 


which is stored inside an insulated 
steel container. 


“bays”—Jarge, heavily shielded rooms. The walls consist of 
15 feet of earth sandwiched between a pair of two-foot- 
thick layers of concrete, and the entrances are protected 
by 1,100-pound doors. The floors are made from paint 
chips that are mixed with polyurethane to form a spongy 
material deemed unlikely to set off explosives. While 
there is little danger of a nuclear detonation, it's possible 
that the chemical explosive of a weapon could blow up dur- 
ing the disassembly process. If that were to happen, the 
rooms shielding would help contain the blast. 

In one of the bays, technicians operate a powerful X-ray 
machine that can penetrate 15 inches of steel. "You want 
to know what the weapon system's condition 1s before you 


of metal—is placed in a metal holder, 
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X-RAY INSPECTION 
Before they are disassembled, 
many weapons go to a radiogra- 
phy bay for high-power X-ray 
inspections. 


PLUTONIUM STORAGE 
The steel container goes to an 
igloo for "interim" storage. Plu- 
tonium and weapons are stored in 
separate igloos, but the 
igloos are of identical 
construction. 


dismantle it," explains Randall L. Hodges, production su- 
pervisor for nondestructive evaluation. 

Technicians place a weapon on a large turntable. Film 
is attached to a screen behind the turntable; pointed at 
the weapon is a linear accelerator suspended from a 
gantry—a jumbo version of the X-ray machine your 
dentist points at your cheek. A computer automatically 
controls the movement of the turntable and linear accel- 
erator, and the technicians can watch the X-ray image as 
it's being made. Then they can add false-color enhance- 
ment to detect flaws. 

After the X-ray inspection, the weapon goes to an as- 
sembly/disassembly bay. “You use essentially the same 
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THE BIRTH OF THE BOMB: FROM THEORETICAL PHYSICS TO THERA 


Familiar fuels like coal and gasoline derive their energy from the 
electrical forces that bind one atom to another in chemical com- 
pounds. These forces are mediated by the negatively charged 
electrons orbiting every atom's tiny nucleus. Nuclear energy ex- 
ists in the far stronger, short-range forces that hold the atomic nu- 
cleus together. The nucleus is made up of positively charged pro- 
tons and uncharged neutrons—and is 2,000 or more times 
heavier than the electron cloud surrounding it. Being positively 
charged, the protons repel each other strongly. To confine them in 
the tiny nucleus, the nuclear forces must be enormously powerful. 

Most atomic nuclei are stable—the forces holding them together 
are substantially greater than the forces tending to make them fly 
apart. A few types are unstable; in a given population, a known 
fraction will disintegrate within a set time period, releasing frag- 
ments and a lot of energy. For a time, scientists believed there 
was no way to release this energy on demand. But in 1932, En- 
glish physicist Sir James Chadwick discovered the existence of 
the neutron. Because it has no charge, a free neutron can ap- 
proach and enter the nucleus without being electrically repelled. 

Just months before World War Il began, German physicists Lise 
Meitner and Otto Frisch discovered that hitting the nucleus of a 
uranium atom with a neutron causes the nucleus to break apart 
—to fission—with considerable release of energy. Absorption of 
the extra neutron makes the already oversized uranium nucleus 
slightly bigger, reducing the "grip" of the short-range nuclear 
forces enough to allow nuclear fission. 

When physicists learned that each such uranium fission releas- 
es two or more neutrons, they knew at once that nuclear explo- 
sives were a possibility. The neutrons released by fission could hit 
other nuclei, causing a prompt chain reaction. 

Scientists developed methods for preparing high-purity uranium and 
plutonium in quantities sufficient for use in bombs by 1945. With the 
bomb ingredients in hand, physicists had to figure out how to pro- 
duce an explosive release of energy from them. In a small chunk 
of fissionable material, many of the neutrons produced by fission 
escape from the surface before they can hit another nucleus and 
continue the reaction. The bigger the chunk, the farther the neu- 
trons must travel to reach the surface, and the more likely they are 
to hit and fission other nuclei. At a particular size—termed the crit- 
ical mass—enough neutrons hit other nuclei to produce a chain re- 
action. The problem was to build a bomb in which the critical mass 
would come together quickly—otherwise, the chain reaction would 
blow the device apart before any large energy release could occur. 

Using uranium, one sub-critical mass could be fired into another 
in a gun barrel, creating a critical mass that would produce a nu- 
clear explosive yield. 

Plutonium was different. Unavoidable impurities emitted so many 
neutrons that a plutonium "gun-type" bomb would begin reacting 
prematurely, blowing itself apart before a significant percentage of 
the material could fission. The solution was the concept of implo- 
sion. By placing a slightly sub-critical mass of plutonium inside a 
spherical shell of conventional chemical explosives, then detonat- 
ing the explosives symmetrically, the plutonium can be com- 
pressed very quickly—imploded. The sudden increase in density 
makes neutrons more likely to hit the tighter-packed nuclei, caus- 
ing the material to become supercritical and begin fissioning. 

Modern bombs contain two layers of chemical explosives. The 
inner layer of fast-burning chemical explosives is covered by a 
composite layer of both fast- and slow-burning explosives (see il- 
lustration), arranged as multiple "explosive lenses." These lenses 
transform spherical detonation waves, originating from each deto- 


facilities for either production or dismantlement," says 
Gerald W. Johnson, the senior Department of Energy of- 
ficial at the plant. Inside the heavily reinforced bay, 
workers break down weapons into subassemblies. The 
versatile B-61 bomb that's carried by Air Force and 
Navy planes, for example, is broken into four sections: 
the nose cone, a center section containing radioactive 
materials, an arming section, and a tail section that 
contains a parachute. To learn how to take the weapon 
apart, workers train on a simulator that looks just like 
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SLOW-BURNING 
CHEMICAL 
EXPLOSIVES 


DETONATOR 


TAMPER /REFLECTOR LAYERS 


In a bomb's core, fast- and slow-burning explosives form an outer layer + 
of "explosive lenses," creating a uniform detonation wave focused on ; 
the plutonium pit. The tamper acts as a hammer to compress the pit. - 


nator, into a uniform, inward-moving detonation wave focused on 
the plutonium pit. 

The chemical explosives accelerate a spherical component 
—called the tamper/reflector—inward at high speed (several miles 
per second). The tamper/reflector, sometimes made in multiple 
layers of different materials, acts as a hammer to compress the pit 
to the critical stage. A space inside the tamper/reflector allows it to 
gain velocity before striking the pit. The tamper/reflector also re- 
flects neutrons back into the plutonium pit to increase its rate of re- 
action, and it slows the initial rate of expansion of the reacting pit, 
keeping its density high as long as possible to prolong the reaction 
for a greater explosive yield. 

A few neutrons are needed to trigger the fission process. In early 
designs, the hollow center of the plutonium pit contained an initia- 
tor, a device that emitted neutrons. In current designs, neutrons are 
injected into the bomb core by a special-purpose vacuum tube. 

The first implosion bombs used 11 to 13 pounds of plutonium—a 
sphere a little over three inches in diameter—and about 2,000 
pounds of chemical explosive. Refined computer models of bomb 
physics have permitted great reductions in size. Current implo- 
sion-type bombs can be built at least as small as a basketball and 
can weigh as little as 50 pounds. 

Physicists knew in 1940 that even an atomic bomb would be a 
minor power source compared with the mechanism that drives the 
sun and other stars—nuclear fusion. At the pressure in the core of 
a star, pairs of hydrogen nuclei fuse to form helium nuclei, with a 


the real thing, but has mock radioactive components. 

It takes workers as long as three weeks to disassemble 
some weapons, but a B-61 can be taken apart in about a 
day. After the bomb is broken down into its four sub- 
assemblies, the nose cone is sent to a Department of En- 
ergy plant in Kansas City. The segment containing the 
radioactive material and chemical explosives, known as 
the “physics package," usually goes to another building 
for special handling. The remaining parts are returned to 
other facilities for reuse, or *disfigured" to protect secret 


CLEAR REALITY 


CHANNELING MATERIAL TO 
DIRECT X-RAYS ONTO 
FUSION ASSEMBLY 


HEAVY METAL 
NEUTRON SHIELDING CAP 


NEUTRON CHANNEL TO 
FIRST STAGE 


LITHIUM DEUTERIDE 


` NEUTRON CHANNEL TO 
SECOND STAGE 


from a fission bomb initiate fusion in on 


In this thermonudear device, X-rays 
assembly. The fusion fuel, lithium deuteride, is trapped 


use “wrapper” and a “spark plug" of U-235 or plutonium. 


huge energy release. If this process could be initiated on Earth, a 
hydrogen-fusion bomb—or H-bomb—was possible. 

Mathematician Stanley Ulam and physicist Edward Teller de- | 
vised a means of using an atomic explosion's generous output of 
soft X-rays to compress and initiate fusion in a cylindrical assem- | 
bly outside the spherical atomic bomb, or primary (see illustra- 
tion). A radiation channel conducts a fraction of the atomic prima-: | 
rys X-ray output onto the surface of the fusion assembly. The 
fusion fuel—a dry, ceramiclike salt, lithium deuteride—is confined 
between a "wrapper" of uranium-238 and a fissionable inner rod 
of plutonium or U-235, called the "spark plug." 

Ignition of the fusion assembly begins when the radiation chan- 
nel directs intense X-ray energy from the exploding primary onto 
the surface of the fusion assembly, causing it to vaporize explo- 
sively. This causes the fusion assembly to "recoil" inward, com- 
pressing itself to its ignition point. Simultaneously, neutrons enter 
the now-critical "spark plug," causing it to fission. Intense neutron 
flux converts the U-238 wrapper to fissionable form, and it too ex- 
plodes. This triple reaction traps the fusion fuel for an extended 
time period at very high temperature and pressure, increasing the 
fusion yield. As a bonus, the lithium in the lithium deuteride is 
transmuted into tritium, which itself participates in the fusion reac- 
tion. Such a weapon is thus a fission-fusion-fission device. In this 
way, an imploding atomic primary of a few kilotons of energy can 
trigger a several-hundred-kiloton fusion secondary, which can in 
turn trigger a much larger second fusion stage.—kK. C. 


design information. Gold and other precious metals are 
recovered from the mangled parts, which are sent away 
for recycling or disposal. The total cost for disassembling 
a single weapon is between $10,000 and $25,000. 

Some weapons, like the B-61 bomb, are two-stage thermo- 
nuclear arms. These types contain a fusion assembly 
known simply as the "secondary." Pantex sends secon- 
daries to the Y-12 plant in Oak Ridge, Tenn., for storage 
or disassembly. Each secondary is shipped in a double- 
walled can called an MH-2800 Type B. There are 180 of 


these cans, and they must pass herculean tests: a 30-foot 
drop to a slab, a 40-inch drop to a spike, a 1,475°F fire for 
30 minutes, immersion in water for eight hours, and a 
load of 6,500 pounds for 24 hours. 

Inside the secondary is a ^wrapper" of heavy uranium- 
238. The wrapper covers a sealed cylinder of lithium deu- 
teride and a central plutonium rod. The lithium deu- 
teride is pyrophoric—it ignites spontaneously if exposed 
to air—so it requires special care. The plutonium rod is 
removed, cased, and stored. Any other valuable materi- 
als are recovered, and the rest is ground to bits. 


tled at Pantex in one of the plant's 12 "gravel gerties," 
semiburied structures in which a thick gravel-and- 
sand cap covers a “cell” with reinforced walls. In the event 
of an accidental chemical explosion that might disperse 
plutonium, “the gravel would rise a few feet and settle 
down, containing the radiation,” explains Jerry Hemphill. 

Working in the gravel-covered cells, gloved technicians 
wearing lead aprons and shielded face masks remove the 
primary’s outer casing. Inside they may find an “electric 
blanket”—a heater designed to maintain the chemical 
explosives at an optimal temperature. Beneath the blan- 
ket is the spherical shell of explosives, protected by a 
close-fitting jacket. 

Thirty-two or more exploding-wire detonators are 
bonded to the outside of the spherical primary; their job 
is to symmetrically ignite the chemical explosives. Each 
detonator is connected—through high-speed, solid-state 
switches—to its own capacitor. Like a car engine, an 
atomic bomb has a capacitor discharge ignition. 

Located near the detonators are thermal batteries, de- 
vices that have a long shelf life and can deliver a lot of 
current on demand. During the arming sequence, the 
batteries charge the capacitors, which discharge across 
the detonators when the firing signal is given. While the 
bomb is being disassembled, the detonators and their ca- 
pacitors are shorted, so that external electromagnetic 
fields cannot somehow induce a discharge. 

The chemical explosives on the exterior of the spherical 
primary are high-density (almost twice that of water), 
high-energy stuff, far more energetic and fast-burning 
than dynamite, yet very resistant to unintended discharge 
from shock or heat. Workers use a water-jet saw to cut 
through the dark, waxy material, revealing the bomb's 
core. The hemispherical shells of high explosives that are 
removed are later burned on trays in an open field. 

With the explosives removed, technicians can see a 
protective plating of gold or another inert material. Be- 
neath it is steel-gray beryllium, or uranium-238—the 
spherical tamper. As the chemical explosive wave rush- 
es inward, the tamper's mass acts as a hammer that 
strikes the plutonium pit—the bomb's fuel—from all di- 
rections simultaneously. The pit is suspended in the 
center of the hollow tamper's inner cavity. 

This insignificant-looking, grapefruit-size lump con- 
tains energy that can level cities. Heavier than a lead 
ball of the same size, the sphere is perpetually warm 
from its steady release of energy. Plutonium is highly re- 
active, so the pit is hermetically sealed in a jacket of 
stainless steel or a similar metal. *If you can picture a 
grapefruit skin with the fruit removed," says Tom Wal- 
ton, “the steel is like the yellow part of the skin, and the 
plutonium is the white part just under the yellow. The in- 
side is hollow." 

The steel jacket prevents the pit from giving off parti- 
cles that could be inhaled or ingested, but it does not 
block the carcinogenic gamma radiation emitted by the 


[Continued on page 102] 
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T: B-61’s “primary’—its fissionable core—is disman- 
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ike most of his utterances, 
Richard Feynman's speech on 
Dec. 29, 1959, wasn't pre- 
dictable. “What would happen 
if we could arrange atoms, one 
by one, the way we needed?" 
the California Institute of 
Technology physicist and fu- 
ture Nobel laureate asked researchers gathered at an 
American Physical Society convention. This, he said, would 
have “an enormous number of technological applications"; 
scientists could create wires "ten atoms in diameter," make 
“circuits out of seven atoms," and devise completely new 
methods of manufacturing. 

Some in the audience thought Feynman—known for his 
practical jokes—was kidding. At the time, the smallest 
electronic motor was millions of times larger than the di- 
mensions Feynman (who died in 1988) was talking about. 
Building anything this small seemed preposterous. 

He wasn't joking. A little more than three decades later, 
the field that Feynman proposed—trying to devise comput- 
ers and other machines with components not much bigger 
than atoms or molecules—has become one of the hottest 
frontiers of scientific research. IBM and virtually every 
other major computer company are pursuing the subject; 
Cornell University even has devoted a multimillion-dollar 
research institute to it. It's called nanotechnology—"nano" 
referring to a nanometer, or a billionth of a meter. At most, 
ten atoms laid end-to-end will fit in a nanometer. 

In short, researchers across the world are beginning to 
design machines on the smallest possible scale. Today, the 
tiniest electronic components are 10 to 100 times smaller 
than the diameter of a human hair. Thats positively huge 
compared with devices that nanotechnologists envision: 
They would be yet a thousand times smaller. є 

Over the last few years, scientists have made experimen- Researchers strive to 
tal “switches” out.of single atoms or molecules using the | 


D a | 
scanning tunneling microscope (STM); researchers for the create computers with 
€ first time have also moved individual atoms to form pat- 


— = 
+ = terns and images. These technologies may form the basis parts the size of 
for a new generation of memory devices. “You’re talking 
5 about being able to store the text of 30 million books in a molecules or atoms. 


E ? volume the size of a diamond in a ring," says Nadrian See- 
r man, professor of chemistry at New York University. 
j Another cadre of chemists is learning how to make BY ROBERT LANGRETH 
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“clusters”—tiny groups of just a few dozen atoms— which 
could ultimately be used for transistors and other elec- 
tronic components. And in the most radical approach of 
all, scientists are trying to fashion computers out of pro- 
teins and other organic molecules. 

But computers are just the beginning. Other proposed 
applications of nanotechnology include: air pollution sen- 
sors that can detect single atoms of toxic substances; mate- 
rials just a few atoms thick but stronger than steel; and the 
world's smallest batteries. The boldest—some say looni- 
est—nanotechnology soothsayer, independent researcher 
Eric Drexler, predicts that microbe-size machines will soon 
plunge into the body to repair clogged arteries, uncover 
minerals deep beneath the earth, and construct skyscrap- 
ers from the ground up. 

Obviously, we're not there yet. Even optimists concede it 
will be decades before most applications of nanotechnology 
become commercially practical. For example, while re- 
searchers know how to make a single atom or molecule per- 
form basic logical functions important for computing, they 
can't get their devices to do simple arithmetic—like add 1 
plus 1. Physicist Mark Reed from Yale University in New 
Haven, Conn., speaks for many nanotechnologists when he 
says: "There are immense hurdles to overcome, but if it fi- 
nally happens it will be like an avalanche." 

To date, the most intense research efforts in nanotech- 
nology have been focused on devising atomic and molecu- 
lar-scale computers or computer components. There's a 
simple reason for this: Consumers demand increasingly 
faster computers, with more memory, for less money. The 


invented in 1948 by 
AT&T researchers. 
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only way to do all of this is to make computers smaller. 

Over the last 20 years, scientists have steadily refined 
the conventional techniques for etching circuits, resulting 
in continuously shrinking computer chips. But these meth- 
ods will soon reach their physical limits, according to com- 
puter scientists. For example, optical lithography, which is 
used to make virtually all commercial chips, cannot make 
wires smaller than 200 nanometers—"s00 the width of a hu- 
man hair. “We clearly have to start doing things different- 
ly," muses James Murday, a chemist at the Naval Research 
Laboratory in Washington, D.C. 

Ñ о far, the most trumpeted accomplishments have been 
5 achieved with the scanning tunneling microscope. First 

invented in 1981, this microscope works by positioning 
an ultrafine needle within a few atomic diameters of a sur- 
face. By measuring how many electrons leap—or “tun- 
nel”—across the gap between the needle and surface, re- 
searchers can map the exact contours of the surface down 
to atomic dimensions [“Seeing Atoms," April ’89]. 

"The STM has opened up a new era," says Murday. Be- 
sides merely looking at atoms, researchers can now posi- 
tion atoms one by one. In 1990, for example, physicist Don 
Eigler from IBM's Almaden, Calif., research lab used the 
STM tip to push xenon atoms across another metal surface, 
spelling “IBM” in letters just five nanometers high. This is 
so small that, in theory, one could inscribe more than ten 
million complete copies of the Encyclopaedia Britannica on 
a wafer the size of this page. (A 100-megabyte personal 
computer disk drive can't fit even one copy of the Ency- 


Japan is aiming small in a big way. The most 
obvious sign of this is the Ministry of Interna- 
tional Trade and Industry's ten-year, $200 
million Atom Technology Project, announced 
in 1991. The goal to create new atomic 
probes, ultrahigh vacuum chambers, and 


other novel nanotechnology tools. 

And that's just the start. At the Research 
Development Corp., laboratory head 
Masakazu Aono has developed a consistent 
method of extracting single silicon atoms 
from a silicon surface and replacing them. 
This could lead to a memory device or other 


JAPAN'S DIMINUTIVE FUTURE 


unforeseen new atomic structures. But at the 
moment, the team is striving to understand 
how the atomic bonds are formed and bro- 
ken. "If you don't understand this, you can't 
utilize the technique," Aono says. 

Hitachi scientists, meanwhile, have fabri- 
cated the first single electron tunneling tran- 
sistor made of silicon. Currently, the device 
is only micrometer scale and works at ultra- 
cold temperatures; to get it to work at room 
temperature, the researchers believe they 
will have to shrink the transistor to a ten- 
square-nanometer area. 


At NEC, the focus is on chemical process- 
es. One group is making progress growing 
silicon crystals atom by atom. Another is us- 
ing an STM in conjunction with a reactive gas 
to etch lines into a surface. This could lead to 
etched circuit lines that are tens of nanome- 
ters wide instead of hundreds or thousands. 

NEC's Roy Lang believes the modification 
and control of atomic chemical bonding will 
prove indispensable in making nanotechnol- 
ogy practical. "Physically picking up and de- 
positing individual atoms will take too much 
effort," he says.—Dennis Normile 


clopaedia.) But because positioning the STM tip is a 
painfully slow process, as Eigler admitted at a recent nano- 
technology conference in Tokyo, doing something like this 
^would take the age of the universe." 

All is not lost, though. Since Eigler’s achievement, other 
researchers have come up with a variety of proposals on 
how to write and record data with the STM at more practi- 
cal speeds. Down the hall from Eigler at IBM, physicists 
Daniel Rugar and Jonathon Mamin have scratched tiny 
lines and dots in a piece of plastic with the tip of an atomic 
force microscope, a more maneuverable relative of the 
STM. Although the lines are several hundred times larger 
than those made with Eigler's technique, their method 1s 
faster, able to read 100,000 bits of information per sec- 


ЕЕ 


ond—about a tenth the speed of existing CD-ROM players. 
^We think we can improve this speed significantly" says 
Mamin. To soup up STM data storage even more, several 
researchers have proposed connecting hundreds of STM 
tips together to achieve higher speeds than possible with 
one instrument. “Ultimately,” says Mamin, “you will proba- 
bly need to do something like this to make it practical." 


hile STM researchers chalk up firsts in “nanograffi- 
ti," chemists at dozens of laboratories are working 
on nanotechnology of a different sort. It's called 
cluster chemistry: making small balls and tubes containing 
between 10 and 1,000 atoms. Although researchers imag- 
ine all sorts of uses for these diminutive balls, one goal is to 


‚ THE SHRINKING 
. WORLD: FROM 
 MICROCHIPS 

` TO ATOMS 


A Built in the 1940s, the first 
` ‚electronic computers used 
—— — vacuum tubes the size of 
— small light bulbs to store 
information. Since then, 
А : computer components have 
| steadily shrunk, reaching the 
-current limit of roughly one-half 
| / micron wide (a half-millionth of _ 
de y E а meter) features on a computer 
| chip. Undaunted, far-ranging 
A thinkers are contemplating yet 
. another thousandfold reduction in 
S ` size. This table shows how small 
xa Sl is these days. 
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make transistors that operate on just a few electrons. Says 
Yale's Reed: *You can't build any smaller than that." 

The list of possible cluster applications "is almost with- 
out end," says chemist Richard Smalley from Houston's 
Rice University. He should know: Three years ago, while 
studying carbon clusters, he accidentally discovered an en- 
tirely new type of carbon molecule: the soccer-ball-shaped 
structure dubbed the “buckyball” [“Buckyball: The Magic 
Molecule," Aug. '91]. Widely considered the most important 
chemical find in years, this 64-atom molecule could be use- 
ful for capacitors and other electronic components. In the 
short time since Smalley's discovery, carbon chemists have 
expanded their repertoire, producing both “buckytubes” 
and *metallo-carbohedrenes"—cagelike molecules contain- 
ing metal atoms as well as carbon. 

Besides being tiny, clusters may have useful electronic 
properties that larger clumps of matter don't. That's the 
hope of chemist Louis Brus, who is concocting clusters of 
several hundred silicon atoms at AT&T Bell Laboratories 
in Murray Hill, N.J. Silicon, Brus explains, doesn't absorb 
or emit light in its bulk form; hence companies today must 
use more expensive materials to make light-emitting- 
diodes used for calculators and telephone optical fiber. 
Brus's recent experiments show, however, that small clus- 
ters of silicon will emit some light. His research could 
someday let engineers combine electronics and optics all on 
the same nanometer-dimension computer chips. 

Before Brus and other chemists put their clusters to 
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All of nine nanometers high, this DNA cube could serve as the framework 
for future “nanomachines.” NYU researchers built it by chemically bending 
linear strands of DNA into squares, then folding the squares into a cube. 


work, theyll need to overcome several major snags. For 
starters, they can't mass-produce clusters that are consis- 
tently the same size—a necessity for practical applications. 

One floor above Brus, chemist Michael Steigerwald is 
trying to eliminate this problem. "It's an embarrassing de- 
feat from my point of view," Steigerwald admitted to me re- 
cently, as he reached under a covered hood and picked up a 
pencap-size test tube. At its bottom, though, was evidence 
that the defeat may someday turn into a victory: a small 


This computer representation shows electrons "tunneling" between an STM 
tip and a graphite surface. As long as the beam is over the graphite, the cur- 
rent can flow just as easily in either direction—up or down. However, if the 

tip passes over the phthalocyanine, this molecule acts as a gatekeeper, al- 
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lowing more current to flow in one direction than the other. Transistors do MICROSCOPE TIP 
this—except that transistors are at least several hundred times larger. 
* TUNNELING” BETWEEN 
(GREEN), NITROGEN (BLUE), 
HYDROGEN (GRAY), AND A 
COPPER ION (YELLOW). 


amount of black powder. Although I couldn't see them, the 
powder consisted of millions of metal clusters, each con- 
taining exactly 23 atoms of nickel and 12 atoms of seleni- 
um (a rare semiconductor). In other words, perfect size con- 
trol. Unfortunately, nickel-selenium compounds are useless 
for making computers. Steigerwald's next task, which may 
take years, is to figure out how to do the same with more 
useful kinds of elements. 


hy go through such a fuss, when nature may have 
W provided a simpler solution? That's the approach of 

researchers in the field of molecular electronics. In- 
stead of trying to painstakingly build tiny computer compo- 
nents from semiconductors and other inorganic materials 
like most cluster chemists, these scientists want to grow 
“biocomputers” from proteins, DNA, or similar manmade 
organic molecules. 

With organic chemistry, “it's not so hard" to create mil- 
lions of identical copies of the same molecule, explains 
Melvin Pomerantz, a retired researcher at IBM's Yorktown 
Heights, N.Y., laboratory. That's an understatement. As 
long as you know how to start the right chemical reac- 
tions—and to remove any impurities that might seep in 
along the way—you're home free. 

Furthermore, under the right conditions, many of these 
organic substances—proteins for one—will spontaneously 
arrange themselves into complicated shapes containing 
hundreds or thousands of molecules. By taking advantage 
of such "self-assembly" processes, experts hope that revolu- 
tionary future computers will practically build themselves. 
"If we don't start paying attention to chemistry, the com- 
puter industry is going to start getting into trouble by the 
year 2000," says the Navy's Murday. 

But how can organic molecules—not known for their 
electronic properties—ever replace diodes, transistors, and 
other computer components? That's a question few people 
bothered to ask until IBM hired a young theoretical 
chemist named Ari Aviram in the early 1970s. "I tried to 
figure out what I, a chemist, was doing at IBM," Aviram re- 
calls. In 1974, he published his answer: the first theoretical 
proposal detailing how one might make an electronic de- 
vice from a single organic molecule. Over the following 
years the idea was explored slowly, because the types of 
molecules Aviram proposed don't exist in nature, and no 
one knew how to make them. 

Until 1989. At the time, James Tour, a professor at the 
University of South Carolina in Columbia, was a bit bored 
with the sedate field of synthetic chemistry. So when he 
read an article by Aviram proposing that a certain class of 
X-shaped molecules would be useful for electronic switch- 
ing devices, he was excited. He called Aviram: *I can make 
this molecule." In 1990, he succeeded. 

Despite this accomplishment, Aviram and his compatri- 
ots still face daunting challenges: Ironically, Tour's 
molecules are so small that the researchers have no way to 
attach them to wires to see if they work. Tour is attempting 
to make longer versions of the same type of molecule, 
which should prove easier to work with. 

If Aviram can perfect his molecular electronics—some- 
thing he says could take anywhere from 7 to 25 years— 
he'll need a way to connect thousands of separate molecu- 
lar switches together into circuits. For this, he may want to 
turn to New York University's Seeman, who has been mold- 
ing DNA into lattices that could serve as scaffolding for the 
computer chips of the future. 

About ten years ago, Seeman explained to me recently 
in his Greenwich Village office, “I began thinking about 
how to twist DNA into more complicated shapes than ac- 
tually occurred in nature.” DNA—the spiral-staircase- 
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The first real-world applications of nanotechnology may not be in 
computers, but in sensors. 

Using the microscopic tip of a scanning-tunneling microscope 
(STM), a team of researchers at the Jet Propulsion Laboratory 
(JPL) in Pasadena, Calif., have built prototype accelerometers 
that can detect a change in velocity as small as one hundred-mil- 
lionth the force of gravity. A car accelerating this slowly would 
take nine years to go from 0 to 60 mph. 

Although other sensors can be made this precise, these so- 
called "tunneling sensors" are extremely light, consume hardly 
any electricity, and would be inexpensive to mass-produce, say 
the scientists. Such sensors, says JPL physicist Bill Kaiser, could 
come in handy for detecting minute underwater vibrations gener- 
ated by enemy submarines. 

The accelerometers work like this: A microscope tip is suspend- 
ed by springs a few atomic diameters away from a tiny metal plate, 
close enough so that a small amount of electric current passes be- 
tween the tip and surface. If the whole device speeds up even 
slightly, the tip will move closer to (or farther from) the plate, pro- 
ducing a detectable change in current [see diagram]. Using similar 
principles, the same researchers have also built a heat energy 
sensor that can detect one ten-billionth of a watt; in comparison, 
blow-dryers often radiate more than 1,000 watts of heat. 

Although these devices are relatively large—as much as one 
cubic inch—the critical components occupy just one cubic 
nanometer of volume. "In theory," says STM reseacher Richard 
Colton, “you can shrink everything down to that level." 

Colton, a chemist at the Naval Research Laboratory, hopes to 
adapt the technology for many other kinds of sensors, especially 
chemical sensors. To detect an airborne virus, for example, one 
could place viral antibodies on an atomic force microscope (an 
STM relative) tip; if a virus molecule was present, it would bond 
to the antibody, altering the force between the tip and the sam- 
ple. The sensors could detect fewer than 100 molecules, "with 
the potential of having single-molecule recognition," Colton says. 
That's a far cry from the current chemical sensors, which require 
100,000 or more molecules of a substance for detection. 

In the Persian Gulf War, American soldiers feared that Sad- 
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dam Hussein might dump poison gas on them without 


warning. If Colton ever perfects his chemical sensor, troops 
might never again have to worry about being taken by surprise 
in chemical warfare.—H. L. 
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RENO-STEAD AIR FIELD, NEV. 


rifting silently above the 
frozen High Sierra land- 
scape, the towering Earth- 
winds balloon was a sight to 
behold in the gray morning 
sky—until a mountain got in 
its way. The three aeronauts 
aboard began dropping bal- 
last, but to no avail. Only 30 minutes 
and about five miles into what was 
intended to be an around-the-world 
voyage, the craft's underslung anchor 
balloon bumped into Petersen Moun- 
tain and was torn dragging across the 
craggy peak. 

The crew realized that completing 
their trip would be unlikely without 
the pressurized spherical anchor bal- 
loon's self-ballasting effect. Choosing 
to quit sooner rather than later, they 
aborted the flight by opening a valve 
to release lifting gas from the huge 
helium balloon above their capsule. 
As the teardrop-shaped envelope's 
bubble of helium began escaping 
skyward, the craft descended toward 
the mountain's far-side slope. 

Inside the egg-shaped capsule, bal- 
loon captain Larry Newman was on 
the radio. Vladimir Dzhanibekov 
—an eminent Russian cosmonaut— 
coolly documented the impending 
crash-landing with a video camera, 
while Don Moses prepared to slither 
through the circular hatch to the 
outside world. Just as it had during 
their 1990 flight of a one-third-size 
test craft, the trailing anchor balloon 
slowed Earthwinds' descent as it 
scraped across the mountainside. Re- 
lieved of the anchor's weight, the de- 
flating helium envelope lowered the 
capsule gently onto the snowy ter- 
rain. Then Newman fired explosive 
charges in order to sever cables at- 


Earthwinds 
launches from 
Reno-Stead Air 
Field. Elevation: 
| ^ 5,046 feet. 


|; encounters a - 
is 20°F warmer 
than the air at 


taching the helium balloon to the 
capsule. 

Scrambling through the hatch, 
Moses positioned himself on a plat- 
form beneath the porthole while 
Newman climbed onto the roof and 
paid out the long line attached to a 
rip panel in the helium balloon's thin 
polyethylene crown. Moses stepped to 
the ground as he hauled on the line's 
loose end, while Newman reentered 
the capsule. Suddenly—minus Moses' 
weight—the capsule bobbed upward 
about 60 feet. 

Moses was horrified when he real- 
ized that the detonated cable connector 
still hadn't released the helium bal- 
loon. Everyone's thoughts turned to 
Maxie Anderson, a record-setting 
balloonist who plunged to his death 
in 1988 when a similar mechanism 
let go while he was airborne. 

Pulling again on the destruct line, 
Moses increased the rate of helium 
release, sending the capsule down to 
the earth with such a thud that it 
bounced about 20 feet into the air be- 
fore finally settling into the snow. And 
at just that moment, the balky metal 
connector on the capsule's roof came 
apart. A somewhat rattled Dzhani- 
bekov and Newman emerged from 
the capsule. They were lucky to be 
alive, and they knew it. 

A circling National Guard heli- 
copter soon rescued the Earthwinds 
crewmen. An extraordinary piece of 
luck would permit the stranded cap- 
sule's retrieval only two days later. 
U. S. Army heavy-lifting Sikorsky 
Skycrane helicopters are based at 
Reno; a call to the state's governor 
from the project's main sponsor, Bar- 
ron Hilton of hotel fame, resulted in 
the dispatch of a Skycrane “training 
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mission” which brought the capsule 
back—perhaps to fly again someday. 

Earthwinds ran into trouble be- 
cause it ran out of lift. When the hy- 
brid balloon was cut loose from its 
moorings and began to rise, observers 
noted that it was climbing at about 
400 feet per minute—somewhat 
faster than expected. But soon its 
rate of ascent fell to almost zero: The 
craft had bumped into a ceiling of 
warm air. 

The well-charted thermal inversion 
that Earthwinds hit was actually es- 
sential to the launch preparations, 
because it kept the air virtually still 
at ground level. Project meteorologist 
Leonard Snellman had been tracking 
a major storm west of Japan and pre- 
dicted that a rare combination of calm 
low-altitude air coupled with brisk 
winds aloft could carry Earthwinds 
around the world in as few as 12 days 
—but only if the craft got off the 
ground in the predawn hours. 

As things worked out, takeoff was 
delayed. First, plastic tubes carrying 
helium gas to the balloon ruptured, 
slowing the inflation process. Then a 
small puncture in the anchor bal- 
loon's outer skin needed repair. À sail 
maker's curved needle mended the 
damage with a patch of the Spectra 
polyethylene fiber used in the an- 
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ayne Irons 
is busily 
dancing 
back and 
forth be- 
tween dia- 


Emerging 
technologies 
could fashion 


a clean new 


boilers on 
American Electric Power's new Bailey 
Network 90 touch-screen computer 
control system. Effortlessly, [rons calls 
up engineering drawings of the giant 
pressurized fluidized-bed com- 
bustor that sits some 50 


image for 


Earth’s most 


culoepuvelennat 


grams of 


yards away, a huge boiler constructed 
to test one promising new design for 
environmentally friendly coal-fired 
generating plants. 

At first, this unlikely coupling of 
leading-edge electronics with a primi- 
tive heat source seems an impossible 
relationship, but then a striking paral- 
lel emerges: This enormous structure 
with the tongue-tangling name is as 
fundamental a change to 
coal-burning as the 
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computer display is to the sheaves of 
rolled-up blueprints that preceded it. 

Pausing in his keyboard exercises, 
Irons suddenly looks up, worry in 
his eyes. 


"You know," he tells me, *people 


- along this part of the river ask me all 
- the time, ‘How's it going? You guys 
3 gonna build another?” зе 


this project сап make а real difference." 

Indeed. Not only in the United 
States, where more than half the elec- 
tric power is generated by coal-burning 
plants, but also in developing coun- 
tries. China, for example, depends on 
coal for more than 75 percent of its en- 
ergy needs to support a population of 
more than a billion people, and the pos- 


as he strides toward the 70-foot-high 
combined-cycle pressurized fluidized- 
bed combustor. The $185 million hope 
of utilities, government, and environ- 
mentalists alike, it grandly fills a cav- 
ernous section of the American Elec- 
tric Power Tidd Plant located in 
Brilliant, Ohio. 


Irons leads us to a three-foot-diame- ё 
ter hatch at the base of the boiler. An E 
avid spelunker, Irons swings himself © 
easily inside, glorying in his element z 


sible effects on Earth's atmosphere 
staggers the imagination. 
Swept up in Irons’ enthusiasm, | fol- 


“These folks are. * hopeful-—and 
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of claustrophobic and questionable 
spaces. I scramble behind him into a 5 
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chamber clogged with pipes, tubes, and wires at the bottom 
of the boiler. This narrow space where we have ven- 
tured—between the bed vessel and the cylinder that com- 
pletely surrounds it—contains a pressure of 165 pounds 
per square inch when the unit 1s operating. 

I peek inside a small hatch window on the side of the boil- 
er, and I'm confronted by a thicket of closely woven piping. 
On the floor of the boiler itself are sparge ducts—nozzles for 
injecting high-pressure air blasts that keep pulverized high- 
sulfur bituminous coal churning, burning, and chemically 
coupling its sulfur with injected limestone. This mixture of 
coal and limestone is suspended inside on the air jets, form- 
ing the “bed.” The action, which resembles that of a boiling 
liquid, explains the “fluidized” terminology. 

Above us are the guts of the bed and the equipment need- 
ed to siphon off the results of combustion: heat, flue gas, 
and ash. The 1,580°F fires will heat water in pipes, produc- 
ing steam to spin turbines. In addition, the high-pressure 
gas exhaust flow from the unit drives a gas turbine, provid- 
ing the “combined cycle” portion of the nomenclature. When 
fired, this demonstration unit is designed to burn 840 tons 
of coal a day and generate 70 megawatts of electricity. 

The success of the Tidd plant has ramifications that are 
important to everyone, for what Irons and his colleagues are 
testing at Tidd is a clean-coal technology that can ultimate- 
ly remove 95 percent of the sulfur dioxide(SO,) and 80 per- 
cent of the nitrogen oxides (NOx) from electric-utility 
stacks. To approach this level of cleanliness in conventional 
coal-fired plants, smokestack scrubbers and.selective cat- 
alytic reduction normally would be required. And as one of 
the lead projects in the federal Department of Energy’s 
(DOE) Clean Coal Technology Program, Irons’ fiery, 
complex baby will also demonstrate commercial-scale feasi- 
bility of a process that produces 10 percent less carbon diox- 
ide (CO,) than other coal technologies for a given amount of 
energy produced—the result of the Tidd plants higher oper- 
ating efficiencies. 

The implications of this project, along with 41 sister pro- 
jects in the clean-coal joint adventure between business and 
industry, are profound and worldwide. They represent the 
future of coal as a fuel for generating electricity and could 
have a huge impact on the environment, for coal’s present 
status in the world energy/environment picture is both cer- 
tain and precarious. 

This much is true: Coal is an abundant, cheap, and even- 


ly distributed fuel capable of powering half the world well 
into the next century. In the United States, it currently gen- 
erates 55 percent of domestic electricity, effectively making 
half of all our toasters and televisions coal-powered appli- 
ances; even the electric cars that will hit the market in com- 
ing years must, to some extent, be seen as coal-powered. 
Supply is plentiful: Coal represents 95 percent of the domes- 
tic fossil-fuel energy resource (a reassuring thought in 
terms of energy independence) and 70 percent of the 
world’s. And while it represents a Pandora’s box of regulato- 
ry, pricing, and environmental headaches (SO,, NO,, CO,, 
and particulates, et al.) whose complexity has no equal, it 
also offers the potential for a bonanza of new technologies 
that industrialized countries can export to developing coun- 


tries over the next 20 years. 
O: Back in 1900, when a West Virginia coal miner 
could load 16.tons in ten hours and get another. day 
older and deeper in debt, those 32,000 pounds of high-sulfur 
bituminous burned in the unsophisticated furnaces of the 
era wreaked awesome havoc on the environment: 2,880 
pounds of sulfur dioxide (the acid rain instigator), 3,200 
pounds of nitrogen oxides, 82,208 pounds of carbon dioxide, 
various trace metals, culm bank fires, sludge, toxic leach- 
ings; clinkers (lumps of mineral impurities that fuse togeth- 
er when coal is burned), acid rain, and smoke. And all of 
this for the prized 384 million Btu of heat, or the equivalent 
of 16 cords of firewood. Todays long-wall mining machine 
can shear the same 16 tons from a seam of coal in as little as 
30 seconds. And while the modern miner still gets another 
day older and deeper in debt, his product goes through in- 
creasingly complicated processes that are inching dirty old 
coal to a new and “clean” respectability. 

Compared with past emissions, coal today can be up to 
99.9 percent cleaner with regard to sulfurs and, to a less- 
er degree, with regard to nitrogen oxides and particu- 
lates. But, save for improved efficiencies that require less 
coal for the same energy output, carbon dioxide emis- 
sions from coal-fired power plants remain the same: ap- 
palling. No: wonder coal is the fuel that environmental- 
ists love to hate most. Still, some have come to accept 
coal as necessary to bridge the gap from the present to an 
energy future that includes solar; wind, geothermal, syn- 
thetic fuels, natural gas, fuel cells, and nuclear fusion. 


f course, “clean” in conjunction. with coal is a relative 
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The Coal Quality Expert from CQ, Inc. of Homer 
City, Pa., aims to clean up smokestack gases at 
the earliest possible stage—the fuel source. 
Field tests, consisting of trial burns at bench-, 
pilot-, and full-scale operation, are being used 
to develop algorithms that will help power 
plant operators predict pollutant levels based 
on several alternative qualities of coal from 
different sources. Using this program, coal- 
fired utilities will then be able to select the op- 
timum coal source for their particular boilers, 
balancing coal quality against cost to efficiently 
minimize emissions of sulfur dioxide and nitro- 
gen oxides. Already, one PC-based software 
package from this technology, the Acid Rain 
Adviser, has been released for use. 


In the 20th century, the science of using coal has ad- VORID COAL RESERVES 
vanced mightily. The government's Clean Coal Technology | W ORLD COAL RESER VES | 
Program is breaking new ground on every front: pre-clean- 
ing the coal prior to burning, purifying the combustion pro- 
cess, scrubbing the smokestack gases, and converting the 
coal to a cleaner-burning gas or liquid (see Combustion 
Cleanup: The Future is Brilliant). The details of developing 
new technologies and refining old ones are shared between — 
the DOE's two main labs in Morgantown, W.V., and Pitts- EK-USS M 
burgh, Pa., and hundreds of companies. The Tidd generat- 
ing plant, for example, is a cooperative effort of the Ohio 
Power Co., American Electric Power Service Corp., ABB 
Carbon, Babcock & Wilcox Co., and the Ohio Coal Develop- 
ment Office. The $185 million cost of the project was split 
between the DOE and the participants. All of the other pro- 

| jects operate along the same lines. AUSTRALIA - 

In addition, each DOE laboratory conducts advanced coal 
research in attempts to Пер unravel its Баниси mys- OTHER | 
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spray foams, high-performance 
sealants, synthetic rubber gaskets, and 
airtight outlet boxes and light fixtures. 
A continuous air barrier is stretched 
across the inside of the envelope. This 
barrier may consist of caulked and gas- 
keted drywall or eight-millimeter poly- 
ethylene that's chemically stabilized 
against oxidation (which can cause 
polyethylene failure in walls) and 
short-term ultraviolet exposure (which 
occurs during construction). 

Window thermal efficiency has also 
vastly improved over the past decade, 
with high-performance glazings that 
insulate and resist condensation more 
effectively than ever. That means few- 
er wet, foggy windows. The most effi- 
cient models now have an insulating 
value of R-8 at the center of the glass, 
four times better than standard ther- 
mopane. A problem that remains: An 
R-8 glazing installed in a wood frame 
can get an overall R-value of just 4.6. 
But frames and edge seals are steadily 
improving, with more efficient models 
hitting the market every year [“Home 
Newsfront," Aug. '92]. 

But insulating and tightening the 
house envelope can create another 
problem: indoor pollution. The culprits 
include radon seeping in from beneath 
the basement slab, urea-formal- 
dehyde from particleboard and wood 
paneling, volatile organic compounds 
(VOCs) from combustion appliances 
and household cleaners, and mold and 
mildew from excess humidity. Avoiding 
certain materials or using sealed com- 
bustion appliances are two solutions; 
for radon, one remedy is pouring the 
slab over an air barrier and a thick 
layer of gravel so the gas can be vented 
if it's found [^Can Your House Make 
You Sick?" July '92]. 

A properly sized ventilation system 
is a must to help remove toxins and 
guarantee a steady supply of fresh air. 
Typical systems move from 60 to 150 
cubic feet of air per minute, enough to 
replace the entire volume of indoor air 
every two or three hours. Some sys- 
tems, called heat-recovery ventilators, 
include heat exchangers that extract 
up to 70 percent of the heat from the 
exhaust stream and transfer it to the 
fresh-air supply, saving energy. 

One area that has lagged somewhat 
is foundation design. Improvements in 
framing and mechanical systems dur- 
ing the last decade were so successful 
that proportionally more heat loss now 
occurs below grade. The Department 
of Energy estimates that an uninsulat- 
ed, heated basement can account for 
half of all the energy lost in an other- 
wise-efficient house. 

Poorly insulated foundations may 
also contribute unwanted moisture. A 
recent study at the University of Min- 


nesota's Underground Space Center in 
Minneapolis found between 35 and 50 
gallons of water vapor infiltrating even 
insulated foundations placed in well- 
drained sandy soil. This extra mois- 
ture can encourage mildew and micro- 
organisms and may condense on win- 
dows and other surfaces during winter. 
Foundations are improving, howev- 
er. The most energy-efficient homes 
now include carefully sealed and insu- 
lated foundations, and builders have 
nearly as many options for insulating 
them as for framing walls. The choices 
include everything from cast-in-place 
polystyrene forms for concrete to insu- 
lated stud walls. They carry insulating 
values ranging from R-20 to R-56. 


energy-saving construction tech- 
niques were developed for cold cli- 
mates, designers and builders in the 
Southeastern and Southwestern states 
are finding that, with certain changes, 
many of these techniques are appro- 
priate for their climates too. "Airtight 
construction works as well in the 
South as it does in the North," says 
Dennis Creech, director of the South- 
face Institute of Energy and Building 
Technology in Atlanta. Creech, who 
also runs a home-building school and 
serves as a technical consultant for 
state energy programs, has spent sev- 
eral years studying energy use in 
Southern buildings. He estimates that 
20 to 30 percent of a typical Southern 
home's air-conditioning load is gener- 
ated by hot, humid air 
infiltrating from out- 
doors. Part of the solu- 
tion is installing a con- 
tinuous air barrier; 
another part is routing 
and sealing the ventila- 
tion ducts so that they 
don't draw humid 
air into the house. 
While air barri- 
ers and ventilation 
systems can hold 
humidity at bay, 
the first lines of 
defense against 
outdoor heat are 


T hough most of the growing list of 


Easy-to-use software 
such as BuilderGuide 
and REM/Design (on 
screen) help in planning 
energy- nt struc- 
tures; compared here 
are energy costs of two 
designs in a New York 
City dimate. 


the windows. Generous roof overhangs 
are the rule, and material choices are 
crucial. For example, researchers at 
the Florida Solar Energy Center have 
found that clay tiles keep a plywood 
roof deck 43°F to 55°F cooler than as- 
phalt (“Home Newsfront," March '92]. 
Subrato Chandra, the researcher who 
directed the study, credits the lower 
temperatures to airflow beneath the 
tiles. But, he stresses, more research is 
needed to quantify the energy savings. 
The savings from radiant barriers 
are better-documented. A radiant bar- 
rier consists of a shiny foil or coating 
that's installed between the top of the 
rafters and the plywood roof sheath- 
ing. The barrier's ability to radiate 
thermal energy is 15 to 30 times less 
than that of plywood, so it keeps radi- 
ant heat away from the attic insula- 
tion. Florida Solar Energy Center re- 
searchers have estimated that radiant 
barriers can lower a Southern home's 

air-conditioning bill 8 to 10 percent. 
These technologies can even work in 
the desert. That may come as a sur- 
prise, considering the near ideal match 
of high-mass homes constructed of 
rammed earth and adobe with the arid 
Southwestern climate. Such homes in- 
clude walls with tons of thermal mass; 
they soak up heat during the day, 
keeping the inside of the house rela- 
tively cool, then release it slowly at. 
night as things cool down. While this is & 
popular in certain areas, it's only been < 
used in a small percentage of new © 
[Continued on page 110]8 
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Digital recording arrives 
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pact disc reference—the JVC XL-P90, 
an excellent CD portable—with simi- 
lar power supplies and digital-to-ana- 
log converters of comparable quality. 

MD efficiently reproduced the test 
tones—no surprise, since its adaptive 
circuitry was free to focus on each nar- 
row slice of sound. It was the music 
that revealed MD's basic personality. 

MD was not as smooth as the Theta 
converter (admittedly, a classic Bambi 
vs. Godzilla confrontation). On a sim- 
ple recording with voice and acoustic 
guitar, it was easy to spot noise and 
grain in vocal timbres. In the piano 
concerto, MD cleanly reproduced the 
piano, but Theta's high-end subtlety 
was superior in loud passages with 
string instruments. 


MD portability 
When the JVC portable CD player 


became the reference for comparison, 
MD sounded closer to CD, albeit not 
identical in most cases. It slightly ele- 
vated high frequencies on well-record- 
ed punk and blues-rock tracks, raising 
voices above the mix, but a '50s Jazz se- 
lection showed no major differences. | 

Taken together, the five musical se- 
lections revealed MD's sonic signature, 
which boosts high-frequency areas 
where vocal overtones reside—empha- 
sizing clarity of voices at the expense of 
overall clarity. Though the effect is usu- 
ally audible through a top-notch home 
system, it isn't necessarily crude on 
MD. In fact, such a subjective approach 
to digital reproduction should be an ad- 
vantage in a portable, making lyrics 
easier to decipher above ambient noise; 
the difference in tonal balance would 
be hard to hear through headphones. 
Sony has maintained that MD is not 
intended to outshine the CD but to 
supplement it, for the most part, in 
portable settings. But the company 
won't be alone for long when it debuts a 
home deck this month; Sanyo expects 
to ship a home MD recorder by the end 
of this year and Pioneer's version will 
ship sometime next year. 

I took the MD unit for a stroll, lis- 
tening to it on the way to a Manhat- 
tan doctor's office and in a restaurant. 
Even if l'd had a DCC portable to 
compare, ambient noise would have 
overwhelmed any distinctions. The 
MD sounded like a portable CD play- 
er, but it also weighed as much—1.5 
pounds with battery. MD's shockproof 
memory, achieved by continually stor- 
ing ten seconds' worth of audio in sol- 
id-state memory, also makes it more 
portable. Jerking the Sony MD like a 
cocktail shaker failed to make the 
music skip. 

It isn't likely that you'll judge audio 
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products by sound quality alone; other 
factors also play a role. DCC has the 
advantage in recording time—at least 
for now. MD records 60 to 74 minutes, 
whereas DCC will debut with blanks 
of 60 to 90 minutes and eventually be 
extended to 120 minutes. MD's 74 
minutes, however, are uninterrupted; 
in fact, MD machines can record a se- 
lection on separate parts of a disc and 
play it back continuously. Those taping 
with DCC still have to worry about 
flipping the tape in 30 to 45 minutes, 
as I discovered when a favorite Jo- 
hannes Brahms piano-concerto move- 
ment got caught—and sliced—be- 
tween sides A and B. And DCC's 
thin-film tape heads, which are not ex- 
posed, must be cleaned with a special 
cleaning cassette. 

But MD's dominance in portability 
wont last long. Panasonic and Philips 
recently announced DCC play-only 
portables that will be available this 
summer—and one of Panasonic's mod- 
els will fit in the palm of your hand. 
The Panasonic RQ-DP7 and Philips 
DCC-130 play-only portables will each 
list for $549. (Panasonic says it doesn't 
have firm plans for a play/record DCC 
portable.) In August, Panasonic also 
expects to deliver a car unit, the 
CQDCI, for about $1,000. Given the 
gap in the size of recording media, 
however, MD is likely to maintain its 
lead in miniaturization. 


More DCC titles 


Prerecorded albums are available in 
each format. The DCC camp claims 
the lead with about 500 releases while 
Sony says there are some 300 titles on 
MD as of early this year. In contrast, 
the only other widely distributed digi- 
tal-recording format, digital audio tape 
(DAT), has practically no prerecorded 
titles in stores. Sony and Philips both 
own large recording companies and 
have attracted support from other ma- 
jor labels, which have been pacified by 
both the anticopying circuit and an 
agreement to pay royalty taxes on 
recording decks and blank media. 

Both formats must compete with the 
nearly forgotten DAT, which records 
120 minutes of 16-bit digital sound 
with no data reduction or interruption 
[^Get Ready for DATs," Nov. '89]. The 
least expensive DAT decks are compet- 
itively priced, and today's DAT porta- 
bles are quite compact. Another poten- 
tial competitor, the recordable CD, is 
nowhere near fruition. 

Another consideration in weighing 
the need for a DCC or MD system 1s 
that analog tape could still dominate 
Walkman-type and car audio uses for 
years to come. As long as you can buy a 


better-than-average analog tape deck 
for $200 or $300 and high-quality 
blank cassettes for a couple of bucks— 
and get great-sounding results from 
recordings off a CD—you may be 
tempted to avoid the expense of either 
DCC or MD players. 

Other important distinctions be- 
tween DCC and MD include DCC's 
play-only compatibility with analog 
cassettes—a powerful incentive to lis- 
teners with large cassette collections; 
for DCC to be truly compatible, howev- 
er, it should also provide an option to 
dub analog cassettes. 

Since DCC manufacturers didn’t of- 
fer a battery option when this was 
written, it may seem unfair to criticize 
the MZ-1’s untethered operating time. 
Nevertheless, Sony says that recharg- 
ing the nickel-cadmium battery takes 
about an hour in return for about 75 
minutes of playback or 60 minutes of 
recording time. That nearly 1:1 ratio 
seems awfully constraining if you were 
hoping to use the MZ-1 without alter- 
nating current for a couple of hours. 

The disc format is clearly superior to 
tape in terms of random access—you 
never have to rewind or fast-forward 
an MD. Not only can you jump from 
one song to another almost instantly, 
but if you want to record over a track 
at the beginning of the disc, you don’t 
have to worry about erasing part of the 
next selection. With an MD, as long as 
there’s blank space or an area desig- 
nated for erasure elsewhere on the 
disc, the data can be stored. Tape isn't 
as flexible: For example, look at how 
rapidly floppy and hard drives eclipsed 
the need for a cassette port on the orig- 
inal IBM PC. Finally, MDs are likely 
to be more durable—even if left on a 


hot dashboard. 
Sound choice 


So what's the verdict on this first 
generation of DCC and MD models? 
With DCC, the fact that it accommo- 
dates your old cassettes may be just 
enough of an enticement. And DCC 
sounds better than MD when heard 
through a high-end audio system in 
the home, coming very close to CD 
sound quality Yet when it comes to 
playing DCC and MD in less con- 
trolled settings, there's very little no- 
ticeable difference between the for- 
mats. MD's big advantages are the 
discs random access and durability 
and, for now, the hardware's portabili- 
ty. But as MDs begin to move into the 
living room and DCCs hit the road, dif- 
ferences based on locale will disappear. 
These formats are proof that audio 
technology has never been more inter- 
esting or exciting. РЕ 


Bonneville Salt Flats 
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take up informal nautical tactics to 
avoid collisions. The two courses are 
laid out on the remains of an inland 
sea that left its ancient beaches high 
on the side of the surrounding moun- 


tains. Heavily 
laced with chemi- 
cals, nothing 


grows on the salt 

itself, but where 

it thins near the 
edges, dark 

patches of desert 

soil show through 

and a few weeds 

take root. 

Over the years, 
potash mining 
operations pump- 
ing brine across 
the interstate 
that runs on the 
edge of the lake 
have gradually 
redeposited salt 
on the other side 
of the road, slow- 
ly shrinking the 
main lake bed. A 
“Save the Salt" 
committee has 
been formed, and 
the mining com- 
pany has agreed 
to pump water 
back across the 
road, reversing 
the erosion. Un- 
fortunately, the | 
project is caught 
up in a gridlock of 
government stud- 
ies. This is dis- | 
concerting to the 
racers, who have | 
seen the course 
shorten by more 
than a mile as the 
lake bed shrinks. 
"Anyone could go 
faster with an- | 
other 50 feet," 
notes Teague. 

Mederer cer- | 
tainly knows this 
as well as any- 
one, and he tests | 
the coefficient of | 
friction by at- 
taching a fish 
scale to a spare | 
tire and dragging it with a child sitting 
in it for weight. It's been a wet year, 
and the salt is marginal at best. After 
the rain and two days of dry weather, 
the long track is still mush, and the 
short course is full of holes that must 
be filled and scraped. Several cars at- 
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Unfortunately, it doesn't. The car ac- 
celerates off the line and disappears in 
the distance. À few minutes later the 
radio announces there has been a 
crash, but that Mederer has emerged 
unhurt from the wreck. 

A videotape demonstrates the funda- 
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mental difference between aerodynam- 
ic theory and practice. At about 230 
mph, the Mazda loses traction at the 
rear wheels, angles sideways, and then 
асау rises into the air—apparently 
lifted by the air- 
flow over the 
rounded shape of 
the body—before 
landing on the 
| roof, an unpre- 
dictable aerody- 
| namic aberration. 
| Despite the dam- 
| age, the car is re- 


pairable, and 
Mederer vows he 
will return. 


As will the rest 
of the carnival, 
| hoping for a dry 
track and an en- 
gine that will 
stay together long 
enough for a 
record. The speed 
and salt are an 
addictive mix- 
ture, the speed 
records at Bon- 
neville a kind of 
frontier that 
grabs the imagl- 
nation but some- 
how still seems 
within reach of 
logger R. B. John 
Slagle of Grants 
Pass, Ore. Slagle 
is just climbing 
down from the 
cab of a 1948 In- 
ternational Har- 
vester truck that 
once ran the 
| mountain grades, 
a body selected 
because of its 
narrow, aerody- 
namic cab. He 
has replaced the 
original power 
plant with a 
1,472-cubic-inch 
V16 diesel engine 
mounted behind 
the cab, to which 
he has added two 
superchargers 
and two tur- 
bochargers. The 
huge engine pushen Slagle's ancient 
truck to well over 200 mph before both 
front tires blow out, dropping the nose 
to two steel skis under the front 
wheels as it slides to a halt. 
“You know, to someone who loves en- 
gines, this is Carnegie Hall," he says.tas 
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Taking art rt the b bomb 
[Continued from page 69 


plutonium. The amount of radiation 
that workers receive depends on how 
close to the plutonium they are, how 
long they are exposed, and how well 
they are shielded. Pantex permits 
workers to receive up to one rem of 
radiation per year, one-fifth of the 
government's limit for radiation 
workers. The average person who 
does not work around radiation re- 
ceives a little more than a third of a 
rem per year from natural radiation, 
medical X-rays, and other sources. 


Overcrowded igloos 


The plutonium pits removed from 
weapons are placed in holders that fit 
inside steel containers. The contain- 
ers are stored in 18 of the 60 igloos 
on the Pantex property (the others 
are reserved for weapons). 

^We have always [stored] pits here, 
but only temporarily," says Hemphill. 
Until recently, the pits were sent to 
the Rocky Flats plant outside Denver 
to be made into new bomb cores, but 
that plant is now inactive. Pantex cur- 
rently has the capacity to dismantle 
approximately 2,000 warheads per year, 
but at that rate, the plant will run 


out of storage space for the plutonium 
pits around the end of this summer. 

There are two proposed solutions: 
Convert more igloos to pit storage or 
begin stacking the pit containers on 
top of each other inside the igloos. 
Current regulations prohibit both of 
these strategies, but if Texas approves 
an environmental impact assessment 
prepared by the DOE, the rules could 
be changed to permit “interim” storage. 

What will be the ultimate fate of 
the plutonium piling up at Pantex? 
Theodore Taylor, a former bomb de- 
signer now concerned about weapons 
proliferation, suggests using the 
space shuttle or heavy booster rock- 
ets to shoot the world's supply of plu- 
tonium into the sun. The problem 
with this idea is that a Challenger- 
type accident could have catastroph- 
ic consequences. 

À Russian entrepreneurial corpora- 
tion, Chetek, proposed using under- 
ground nuclear explosions to mix and 
vitrify plutonium into millions of tons 
of miles-deep rock—making a highly 
diluted and inaccessible ore. But 
again, if anything went wrong, the 
consequences could be severe. 
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Another proposal is to create a 
new, mixed-oxide plutonium-urani- 
um fuel cycle for nuclear power gen- 
eration. There is some support in 
Congress for this idea, and some 
Russian authorities back it as well, 
but the technology would take a 
decade or more to implement. 

Guarded storage may be the best 
solution. Now kept in “interim” stor- 
age, plutonium could eventually be 
deposited in sealed, deep geologic for- 
mations, as is now proposed to store 
reactor waste. The land above such a 
site would have to be guarded for mil- 
lennia; only half of the plutonium 
will have decayed after 24,000 years. 

But the Pentagon and the Depart- 
ment of Energy are in no hurry to 
find a final resting place for their 
stockpile of plutonium. Because pub- 
lic protest will likely limit the gov- 
ernment's ability to reactivate the 
plants that manufactured fissionable 
materials, the pits created at great 
expense are being hoarded carefully, 
and there are no plans to make them 
permanently inaccessible for wea- 
pons use. The government is simply 
storing the materials, which could 
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later be “recycled.” The making of 
fresh bombs from old is a long-estab- 
lished practice. 

Like their American counterpart, 
the former Soviet republics have not 
yet developed firm plans for perma- 
nent disposal. Ukraine, Kazakhstan, 
and Belarus initially agreed to re- 
turn their arms to Russia for dis- 
mantlement, but they are now balk- 
ing at giving up these powerful 
bargaining chips. Ukraine, in partic- 
ular, wants a guarantee of military 
protection before it surrenders its 
weapons to Russia. The former re- 
public also wants Russia to promise 
that it will permanently dispose of 
the weapons, rather than simply 
store them. 

The U.S. Congress approved a 


$400 million loan to Russia to aid | 


the transport and disposal process. 
The United States also offered Rus- 
sia 25 specially fitted railcars that 
could be used to transport weapons 
to dismantlement areas. 


Farewell to arms 


How can U.S. officials be sure that 
the Russians are really taking apart 
their bombs? What goes on inside a 
dismantlement facility is the busi- 
ness of the nation that owns it, but 
inspectors at the gates will be able to 
monitor everything that goes in and 
out. It is hoped that, in this way, each 
nation can confidently scale down its 
warhead count step by step, knowing 
that the other is doing the same. 

Scientists say that measurements 
of the types and intensities of emit- 
ted radiation can be used to identify 
weapons components, and that each 
unit can then be sealed with a coded 
fiber-optic cable that is inspectable 
and tamper-resistant. No sensitive 
design information will thus be re- 
vealed, and the only intrusion into 
national sovereignty that will be re- 
quired is periodic seal inspection. 

But these are really administra- 
tive matters. The end of the Cold 
War raises larger issues. Now that 
we have created nuclear weapons, 
how can we ever get rid of them? 
What do we do with the radioactive 
materials that cannot be destroyed 
or recycled? The best plans call for 
nothing more than the sequestering 
of these materials. Like garbage 
placed at the curb to be thrown 
*away, plutonium will merely be 
moved to another place and stored. 
Although that has ominous implica- 
tions, it's a step in the right direc- 
tion—toward the day when we will 
no longer be just a phone call away 
from nuclear disaster. РЕ 
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Snagged! 


[Continued from page 77] 


chor's woven outer skin, restoring the 
balloon's ability to lose or gain weight 
(providing buoyancy or ballast, as 
needed), with the help of a small air 
compressor. 

By the time these tasks were com- 
pleted, the launch had slipped to just 
after 10 a.m. By then the tempera- 
ture inversion was beginning to 
break up, letting in breezes. Newman 
elected to go ahead anyway with only 
1,100 pounds of net lift. This was a 
mistake—the slim margin of lift de- 
creased rapidly as the craft rose. 
Climbing through only 250 feet of 
air, Earthwinds experienced a sud- 
den temperature increase of about 
20*F. 

When dense cold air is displaced by 
a balloon, it imparts more lift to the 
craft than thinner, warmer air does. 
Earthwinds’ anchor balloon, which 
contained a fixed volume of chilly 
ground-level air, accordingly gained 
about 900 pounds of weight as it rose 
into the warmer air in the upper lay- 
er of the inversion. And the helium 
balloon lost about 200 pounds of lift 
as its charge of gas chilled. Thus the 
craft's ability to continue ascending 
suddenly vanished. 

The crew dropped 650 pounds of 
steel shot and water ballast and acti- 
vated an on-board helium replenish- 


| ment system, but these actions 
| | proved to be too little and too late to 


alter the craft's immense momentum. 
At the moment of impact, the anchor 
balloon's underside was about 30 feet 
shy of clearing the peak. 


Mishaps galore 


The Earthwinds team had en- 
dured repeated frustrations getting 
ready for the launch. Unseasonably 
strong winds last fall destroyed two 
inflatable structures built to provide 
sheltered working space at the unde- 
veloped airfield. In the first incident, 
the huge inflated anchor balloon es- 
caped its shredded fabric hangar 
and rolled almost a mile across the 
desert like an apocalyptic beach 
ball, colliding with an uninhabited 
motor home. 

Will Earthwinds take to the skies 
again? If sponsorship holds, the pio- 
neering design may continue its 
quest to be the first balloon to drift 
nonstop around the planet. But 
there's also a fresh, lighter-than-air 
idea afloat: Put a helium balloon in- 
side an anchor balloen, thereby re- 
ducing the crafts height and com- 
plexity. At least two coalescent 
teams hope to exploit this idea and 
beat a revitalized Earthwinds around 
the world. 


Car Theft is Big Business - 
And YOU Are The Intended Victim! 


_ NUN UNTIL NOW there just hasn't been any product available that 
IF YOU ARE A CAR OWNER, YOU | most people could afford which would actually protect their car from 
| OUGHT TO BE MAD at alarm | theft. The noise-making alarms brought attention to the car when 
dealers! they are selling ine ffe — | they first came out, but there have been so many false alarms that 
_ i nobody pays attention to the sound of an alarm going off anymore. 
systems and = AKL NG YOU BELIEVE Someone thought of the idea of placing a large locking bar on the 
YOU ARE P. D when you buy | steering wheel so that a thief couldn't turn the steering wheel when 
them. DID a FAS THAT IN he tried to steal the car. That worked for a while until the television 
1991 OVER 1.600.000 CARS WERE educated the thieves to the fact that a simple saw which could be 
STOLEN IN THE UNITED purchased in any hardware store would cut through the locking bar 
| ә in seconds. Now bars hardly slow the thief down. Next, the alarm 
STATES? MANY HAD ALARMS OR | companies started adding starter kill circuits. You thought you were 
STEERING WHEEL BARS. THAT safe again. SORRY! It only takes a professional car thief 10 to 30 
DIDN'T STOP THE THIEVES. YOU seconds to inactivate your alarm, including the starter kill circuit. 
C OULD BE NEX T! | WELL, THERE IS ALWAYS INSURANCE TO PROTECT YOU. 
| SORRY AGAIN! 


If your car is stolen, you may be without transportation for up to two months while you wait for the insurance 
company to process your claim. And when you receive your check, finally, it may be thousands of dollars short of what it 
would take to replace your loss. WHO IS THE VICTIM? YOU ARE! 

BUT NOT ANYMORE! We have what you need to protect 
your car. And we are willing to sell it to you at a fraction of its 
regular price so that you can become familiar with us. 

We are a 25-year old manufacturing company with a goal of 
stamping out car theft and home burglary by offering products that 
really work. In this ad we want to introduce the CAR 
PROTECTOR. This is the most effective anti-theft device that we 
know of in the world. 

With a CAR PROTECTOR mounted on your car, you simply 
remove a small security key when you leave your car, and your car is 
theft-proof. No more cumbersome bars to install or remove. No more 
alarms which are always going off by accident. Just simple, fool- 
proof protection. YOUR CAR CAN NOW BE SECURE! 

We don't know of any way a thief can by-pass a CAR PROTECTOR within the time they have to take a car. 


AND INSTALLATION IS EASY! 


What would you expect to pay for this kind of protection? Well, you can buy this exceptional device at any of our 
dealers around the country for $149.95. At that price it is a bargain. However, to help you become familiar with our 
products, we have prepared a limited quantity of CAR PROTECTORS to be sold on this offer for only $49.95. This is 
first-come, first served. When they are gone, we will probably not repeat this low priced offer. To get yours, send us 
payment by check or money order today. Sorry, no C.O.D.'s or credit cards. If you send a certified check or money order, 
we will ship within 24 hours by 2-day priority mail. Personal checks take two weeks to clear. 


_ 0 Order „yours today while supplies. last! - Je 


YES! !] WANT TO PROTECT MY CAR FROM THEFT! PLEASE 


W a r T a n t у | SEND ME А CAR PROTECTOR IMMEDIATELY. 


WE PAY UP TO $2,000.00 IF | e 
YOUR CAR IS STOLEN WITH A um EE m о | 
CAR PROTECTOR INSTALLED = ——— x | 
AND P ERATIVE! Mark method of payment & send $49.85 Sra CHECK O | 
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USE AMERICA'S #1 
BOOK SALE CAT. 
THE BARNES & NOBLE 
SALE CATALOG can save 
you up to 8096 on quality overstocks, 
imports, exclusive reprints. CDs, cas- 
settes and videos. Many items are mail 


order exclusives. FREE. 


Ў FREE 
me SPECIALTY 
oe TOOLS 
= X CATALOG. 
See tools you never 
knew existed! Over 
130 full color pages 
: of informative prod- 
uct descriptions, action photos 
and technical articles. Learn 
about specialty welders, sand blast 
cabinets, buffing kits, paint & pin- 
striping supplies, metal working tools, 
books & videos, transportation col- 
lectables—lots more! 30 Day Money- 
Back Guarantee on All Eastwood 
Products. CATALOG FREE: 


\ CA 310-657-4800. 
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A beautiful home ‘with spacious rooms, 
cathedral ceilings and unsurpassed ener- 
ey efficiency. AND you can build it 
yourself! Since 1969 Timberline 
Geodesics has been providing dome kits 
in many styles and sizes for the do-it- 
yourselfer all over the world. Buy the 
complete kit, or just the Connector 
Package and save by cutting your own 
lumber. Over 100 pages of color photos, 
floor plans, assembly instructions, price 
list and more-$12. Timberline 
Geodesics, 2015 Blake St., Berkeley, 
CA 94704. For VISA or MasterCard 
orders call 1-800-DOME-HOME. 


| ANDERSEN* WINDOW & | 


|! PATIO DOOR FACTBOOK 
offers ideas for creating distinctive 
Feature Windows and Patio Doors 
from Andersen's wide variety of stan- 
dard shapes & sizes. Includes impor- 
tant facts about energy efficiency, 
product quality, planning a project, 
choosing a contractor and more. 
ANDERSEN WINDOWS, INC. 
FREE. Call 1-800-426-4261. 


MOTORING ACCESSORIES 


Everything for your car! Beverly 

Hills Motoring Accessories’ 
world-class collection of automotive 
gadgetry and necessities. From cus- 
tom-fit car covers to electronics; from 
German-made carpet mats to leather 
jackets—all with an eye to exclusivi- 
ty. 48-page, full-color catalog $3.00, 
credited to first order. 800-421-0911; 
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HP PUTS THE PC WHERE 

IT BELONGS! The HP 95 LX 
Palmtop features Real DOS, Real 
Lotus, and Real memory (512K or 
1 Meg RAM) built-in! You'll see the 
cutting edge in Palmtops and Hand- 
helds in the EduCALC catalog, plus a 
comprehensive selection of acces- 
sories. FREE catalog. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


| LINDAL CEDAR HOMES 

| Vaulted ceilings, dramatic’ 
entries, expansive decks and award- 
winning architecture. Explore it all in 
the spectacular 240-page Lindal Plan- 
book. Page after full-color page of 
exquisite new homes. One hundred 
and one floor plans, 596 photographs, 
unique planning grids, and more. 
$15.00 plus $3.00 shipping and 
handling. 


AMERICAN SCIENCE & 

SURPLUS Thousands of unusu- 
al items for the mechanically minded. 
Tools, motors, pumps, fans, fiber 
optics, lenses, power supplies, batter- 
ies, lamps, switches, electrical compo- 
nents, electronic instruments, lab sup- 
plies, tape, magnets, containers, office 
supplies, science books, and toys. 
Amazing secret source of surplus items 


ab 50% to 90% off original prices. FREE. Д 
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Burris Company's 1993 catalog 

features a broad line of 100% 
American made rifle and handgun 
scopes. Also, magnum proof mount- 
ing systems along with exciting new 
products; such as a 3.5x10x50mm 
Fullfield, a 2x8x Signature, a long eye 
relief 10x25mm compact binocular 
and an exclusive new patented fea- 


J | ture—Posi-Lock. FREE. 


GREATWOOD LOG HOMES 

Full log or insulated log styles 
with up to a R-40 roof system. Choose 
Northern White Cedar, Western Red 
Cedar, or pine logs. Custom design ser- 
vice available. Nationwide FREE 
DELIVERY. Order color planbook of 
19 beautiful log home models. Plan- 
book $7.50. 1-(800) 558-5812 or 
1-(800) 242-1021 in WI. 


ARCHIE McPHEE s off-beat 

catalog features hundreds of 
amazing, amusing and sometimes 
educational toys and gifts! Glow-in- 
the-dark squid, potato guns, realistic 
reptiles & nostalgia! Fast shipping! 
Guaranteed quality! Fantastic, unusu- 
al catalog, $1. 


CRUTCHFIELD Complete 

source for quality car stereos and 
home audio/video components and 
systems. 150+ full-color pages of 
detailed descriptions and installation 
guides. Plus, discount prices on Sony, 
Kenwood, Blaupunkt, Pioneer, Infini- 
ty, Bose and many others. Personal 
computers, telephones and security 


LX products, too. $1.00. 
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Save up to 8096 on publishers' 

overstocks, remainders, imports, 
reprints—up to 8,000 titles each 
month, including 600-1,500 new 
arrivals. Science, Do-it- Yourself, 
Sports, Biography, History, Politics— 
the widest selection at the best prices 
available by mail. From Edward R. 
Hamilton, Bookseller. FREE. 
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Amazing fascinating technology 
break throughs for everyone 
ANTI-GRAVITY, lasers, phasor, 
ions, ultrasonic plasma, night vision, 
transmitters high voltage, tesla coils, 
home neon, energy, infrasonics, home 
, personal security, science fair projects 
and more. $2.00 creditable to pur- 
chase. Information Unlimited, P.O. 


[| BUILD YOUR OWN HOME 
AND SAVE $$$. By doing 
some or all of the work yourself, vou 
| save money and increase equity poten- 
| tial. Miles Homes offer: *Quality pre- 
cut materials *Cash assistance for 
subcontracted work *Below market 
| construction financing *Step-by-step 


guidance. Call for a FREE brochure. 1- 


| 800-343-2884. MILES HOMES, INC. J f 
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only what you like, and return the bal- 
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unique pickup bed cover featur- 
ing a rigid covering for security and 
gas economy that instantly rolls up 
into a small canister for quick access 
to your truck bed. Will make your 
truck look great. For FREE informa- 
tion contact the factory, PACE- 
EDWARDS CO., at 1-800-338-3697. 
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Popular Science To advertise in this section call (212) 779-5572 or (800) 445-2714 | 


16 FREE subscription to JC Whit- 

ney Catalogs. Save up to 5096 on 
over 100,000 parts and accessories for 
all American and Imported Cars, 
Vans, Pick-Ups, RV's, Off-Road 
Vehicles and Motorcycles. Subscribe 
today and you'll receive our newest 
catalogs absolutely FREE for a full 
year!! 
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"im SOLAR ELECTRICITY. The 
new Sunelco Planning Guide and 
Catalog is packed with 124 pages of infor- 
mation and quality products. It details the 
design of RV, cabin, water pumping, and 
total home power systems. SUNELCO is 
your complete source for solar modules, 
controllers, batteries, inverters, water 
pumps, energy efficient lights, and 
propane appliances. A must for every 


A energy library. Only 4.95 (406) 363-6924. 4 \ 
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“WE PRINT OUR CATA- 
LOG FOR THE AMISH.” 
We're the “general store” for simple 
living. 1,000+ items dating to 1800's 
used in Amish kitchens, gardens, 
homesteads. Cast cookware, toys, kegs, 
churns, lamps, handpumps, wood 
cookstoves, gas refrigerators, more! 
Recommended by Home Mechanix, 


} | L.A. Times, others. $2.00. 


j | New VELUX Sunroom Plan- 

ner—Designed as a guide for cre- 
ating sunspaces with VELUX Sky- 
lights, the Planner includes five actual 
blueprints of beautiful sunrooms with 
specifications and details sheets. Send 
for more information on where to pur- 
chase a planner and a free copy of 
“The Complete Guide to Roof Win- 
dows and Skylights.” 
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Thinking small 
[Continued from page 75] 


shaped molecule responsible for here- 
dity, will occasionally bend at right 
angles, but forms fairly simple shapes 
in nature. "One afternoon I went over 
to the campus pub and into my head 
popped a drawing of flying fishes by 
the artist M. C. Escher.” The picture 
inspired a new method of coaxing 
DNA into all sorts of weird shapes, in- 
cluding a DNA cube Seeman made 
last year (see illustration, top of page 
74). Ultimately, Seeman would like to 
create a three-dimensional cubic lat- 
tice. Each cube on the grid, he specu- 
lated, could hold one of Aviram's 
molecular switches in place; together, 
the whole apparatus would form a 
working computer. 

Pooling resources 

No one knows which techniques will 
ultimately prove most valuable in the 
race for nanometer-scale computers. 
And there may not have to be a single 
winner; more likely, different ap- 
proaches will be combined in ways re- 


| searchers have not yet imagined. 


“One reason no practical applica- 
tions of nanotechnology exist today is 
that the field lies in between several 
disciplines," notes AT&T's Brus. Only 
recently, in fact, have scientists begun 
to pool their resources in order to 
make nanotechnology a reality. At 
IBM, for example, Aviram is combin- 
ing organic chemistry with STM 
physics. By moving an STM tip close 
to a certain organic molecule, for ex- 
ample, he and physicist Pomerantz 
proved last year that an individual 
molecule can convert alternating cur- 
rent to direct current (see illustration, 
bottom of page 74). 

Another researcher nurturing un- 
usual collaborations is nanotech 
*soothsayer" Drexler. The author of 
three books on the subject, Drexler 
convenes an annual nanotechnology 
conference that brings together biolo- 
gists, chemists, and physicists who 
probably wouldn't have met otherwise. 
Drexler, however, wants to do more 


|| than build revolutionary computers. 
| He envisions a future world filled with 


atomic-scale gears, actuators, and mo- 
tors—a world in which billions of 
molecular machines construct virtual- 
ly everything, molecule by molecule, 
like colonies of microscopic ants build- 
ing giant nests. Drexler calls this "the 


| coming era of nanotechnology." 


The second part of this series will ex- 
plain how molecular manufactur- 
ing—building everything molecule by 
molecule—could lead to the greatest 
technological advances since the In- 
dustrial Revolution. 
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information literally at your fingertips with the 
Weather Monitor Il. Sophisticated in design, 
yet easy to operate, it's as miraculous as the 


weather itself. 


FEATURES INCLUDE: 
«Inside & Outside Temps 
eWind Speed & Direction 
«Inside Humidity 
* Time & Date 
«Barometer ш 
«Wind Chill 
«Alarms 
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THE PROFESSIONAL 
HOME VVEATHER STATION 


Order today:1-800-678-3669 • PS628X 
M-F 7 a.m. to 5:30 p.m. Pacific Time • FAX 1-510-670-0589 
MIC and VISA © One-year warranty * 30-day money-back guarantee 


AVIS INSTRUMENTS 3465 Dico Awe., HAYWARD, CA 94545 


* Highs & Lows 
«Instant Metric 
Conversions 
* Outside Humidity 
& Dew Point Option 
Rainfall Option 
«Optional PC 
ge, Interface 
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Dept. | 
Fairhope, AL 


don’t need  . 
another diet. Ss 
Maybe what 
vou need 
is a faster 
metabolism. 


NordicTrack is the most 
effective way to raise 
your metabolism. 

Diets alone don't work. 

When you eat less, your body 
adjusts its metabolism to a lower 
level, making you feel tired, grumpy 
and hungry. 

The best way to raise your 


A NordicTrack® exerciser burns 
more fat than other aerobic exercise 
machines. And burns up to 1,100 
calories per hour, according to fitness 
experts. 

Exercising on a NordicTrack 
reduces your fat, increases your 
muscle and raises your metabolism, 
making it easier to stay in shape. 

And easier to face those weigh-ins. 

What are you waiting for? 

Call NordicTrack today. 


d Models priced from $299» 


ordicirack 


regular aerobic exercise. 


u A CML Company 
/ 30-day FREE Video and Brochure, call 
in-bome ак 
trial | 1-800-328-5888 rx: 28003 | 
or write: NordicTrack, Dept. 28003 
Í 104 Peavey Road, Chaska, MN 55318 f 
| O Please send me a free brochure l 
О Also a free VHS videotape 
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Imagine a bedroom in solid cherry at a cost of hundreds, 
instead of thousands. 


Picture your living room in n Anne Styling. T 
lowboy, secretary desk. All thi: fans e Mi lis 


and easy-to-apply finish. 
All parts pre-cut. All frames, doors pre-assembled for you. 
Thousands of satisfied customers. 
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E Revolutionary reflex-action radial gear 
shifts more easily and eliminates over 
100 paris! 


e Patented power-response rim band 


e Adjustable seat and handlebars and 
exclusive upright seating offer 
maximum comfort and safety! 


broke provides three times the brak- e Unique frame geometry and a 

ing power of ordinary bikes! shorter wheelbase offer | 
e A virtually maintenance-free ü igh level of stability | 
design keeps you on the road and and maneuverability. | 


out of the shop! 


Introducing NordicTrack's Fitness Bike" — the only bike designed 

for fitness. This revolutionary bike is so innovative, it was the 

Grand Prize winner (recreation category) of the 1991 "Best of SUR: 

What's New" award from Popular Science magazine. Call today FAAP) 
| to road-test the safest, most comfortable and easy-to-use bike AG 


you've ever ridden. oM 
| EE: osi  STANDGIVESYOUBIKING | 
Take advantage of three satisfaction ENJOYMENT ALL YEAR ROUND! | 
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varantees you won't find at your local 


: FOR MORE INFORMATION, WRITE: NORDICTRACK, DEPT. 11803 
ke shop: | 104 PEAVEY ROAD 

1. 30-day home trial. ! CHASKA, NN 55318 

2. Two-year warranty. 1 [__] PLEASE SEND ME A FREE BROCHURE AND VHS VIDEOTAPE. 


3. Toll-free Customer Satisfaction Hotline. | MNE 
CALL TODAY FOR FREE BROCHURE & VIDEOTAPE: | STREET 


1-800-858-BIKE Efl Pos 


PHONE (____) 
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Take a deep breath and hold on tight! The K&N Filtercharger? air filter is 
so advanced, there's almost no limit to its long-lasting performance benefits: 
«Up to twice the air flow «Up to 15 extra horsepower 
*Exclusive Million Mile Warranty* — *Street Legal in all 50 states 
Unleash the performance now trapped by the unnecessary restrictions of your 
paper air filter. Apply all your engine's horsepower with a K&N Filtercharger! 
Call 24 hours a day am | 
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Energy-efficent homes 
| [Continued from page 99] 
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housing. This is especially true in 


cities like Phoenix, Ariz., where build- 
ings and streets absorb so much heat 
during the day that the surrounding 
air never cools off enough at night for 
thermal walls to be effective. 

The result is that most desert homes 
—even very efficient ones—are now 
"stick" built with wood studs. "The ba- 
sic construction techniques are no dif- 
ferent here than anywhere else," notes 
Charlie Gohman, coordinator for Ari- 
zonas Home Energy Rating System. 
"The difference is that you don't have 
to worry about moisture." Although 
shading is as important in Arizona as 
in Alabama, vapor sealing isn't an is- 
sue. Energy-efficient builders use air 
barriers only to stop the heating or air- 
conditioning system from drawing out- 
side air into the house. Natural infil- 


| tration isn't a problem either, says 
| Gohman, because “there's almost no 


wind in the desert in the summer.” 
Builder resistance 


Despite the successful track record 


| of energy-efficient construction, there's 


still resistance among builders. Build- 


| ing a tight house requires more techni- 


cal knowledge and a better-managed 
business than does standard construc- 
tion. And making the switch usually 
costs the builder money on the first 
few projects. “If someone is used to 
building code houses [to meet mini- 
mum requirements], then the transi- 
tion can be pretty severe," notes Rhode 
Island builder Sandi Davis, whose 
company built the first house in the 
Energy Crafted Home Program. Other 
experienced builders stress that the 
learning curve levels off quickly. Some 
utilities even help with the transition 
by offering small cash incentives. 
Davis, for one, believes the effort is 


| well worth it. She insists that rising 


energy costs and public awareness of 
the environmental havoc wreaked by 
fossil fuels give her company, which 
stresses energy-efficient construction, 
a strong edge over the competition. 
Indeed, stricter regulations and pub- 
lic demand make the trend toward effi- 
ciency seem inevitable. Super Good 
Cents, a demand-side-management 


| program in the Northwest, saw its 


standards written into the 1991 Wash- 
ington State Energy Code. And when 
the Energy Crafted Home Program 
sent out its first mailing—a flyer 
stuffed in with people's electric 
bills—the group got nearly 1,000 
phone calls from prospective home- 
owners looking for knowledgeable 
builders. It seems that teachers like 


| Paul Bourke can expect to keep busy 
| for quite some time. 


The High-Tech LEARN VCR 


Cleaning/Maintenance/Repair | 


Weight Loss oystem. И Earn up to $1000 a Week, Working 


Part Time from Your Own Home! 


There are average weight loss programs and then there's ür crets Revealed! . 


NordicSport" row from NordicTrack. The high-tech, world- NO Special 
class way to lose weight and keep it off. For good Tools or 

Weight loss never felt so good. Our state-of-the-art Equipment 

graphite construction allows the NordicSport row Needed... 


to move and react to your body's motions, to 
provide the most authentic sport simulation 
for the most vigorous total-body workout. 


You'll burn more calories in less time 
than you would on exercise bikes, 


' [rain at Home 

in Your Spare 

| aid Time! 

IF you are able to КОК with common small hand 


и" Кө : tools. IF you posses average mechanical ability, 
stairsteppers or walking on treadmills. and havea VCR on which to practice and learn...then 
You'll burn fat and increase lean we can teach YOU VCR Maintenance and Repair! 


muscle, raise your metabolism FACT: Up to 90% ofall VCR malfunctions are due 

and tone your entire body in to simple Mechanical or Electro-Mechanical break- 
as little as 20 minutes, downs! 

three times a week. FACT: Over 86 million VCRs in use nationwide! 


Average VCR needs service or r 
Experience NordicSport row. The orsi did epairevery 1210 18 
one weight loss program you can For FREE Information Package! 
stay with, succeed at and enjoy. Send coupon to: Foley-Belsaw Institute of VCR Repair, 


Rt 62010, 6301 Equitable Rd., Kansas City, MO 64120 


in-home trial nordics port, ` ED Since 1926 Dept. 62010 | 


by Nordic]rack | Do Check for FREE Lifetime Career Kit on VCR Repair. | 


and Brochure, cat’ 1-600-445-2231. 


or write: NordicTrack, Dept. 66TD3, 104 Peavey Road, Chaska, MN 55318 
i ©1993 NordicTrack, | Inc., A CML — rights reserved. m Б, 


GET RID OF YOUR GUTTERS! 


. THEY CLOG, LEAK, m RUST AND ROT. 


Hundreds of thousands of 
RainhandleR have been installed 
on homes nationwide. They can be 
installed on yours in about 3 hours 
with a screwdriver. RainhandleR 


| Name | 
| Address 8 | 
| city 


С 7, | RainhandleR _ is virtually invisible, rustproof, and 
WIDTHS: B-EEE ||| | § needs no cleaning, | comes in white, brown or alumi- 
FINE MENS’ - | ue n finish 
T] | & | clog. Its patented num — 
| | louvers break up For more information, send the 
en in Gh а coupon to RainhandleR or call 
did diese hern 1-800-942-3004 
away from your Some distributor 
house. territories are 
| STOP CLEANING. available. — 
Looks just like an ordinary shoe, ix | RTI er addere Y 


except hidden inside is an innermold | | to сест a mutter. 
which increases your height almost " | RainhandleR comes La 
two inches. Choose from a wide ILE clean with a quick 
selection of ELEVATORS® including | T blast from your 


dress shoes, boots, sport shoes and | en on ga i 
casuals. Satisfaction guaranteed. i | = ground level, l ^ INH e i 
Exceptionally comfortable. Call or || >> e STOP WATER EA ot. PSO lANHANDLEFI = i 
write today for your FREE color ||| |9 “ | DAMAGE. 1 1285 Boston Ave., Bridgeport, CT 06610 і 
catalog so you can look taller іп по | RainhandleR in win- Please send me your free information kit. 
time. o | | | | ter, protects your Name 
TOLL FREE 1-800-343-3810 [ | s | investment by | „әс : 
Ne Vides helping to prevent ү i 
ELEVATORS 4 [| dogs ond ice dams р ow | 
| t Il ДЕ on the roof tt | State Zi i 
RICHLEE SHOE COMPANY, DEPT. PS34 —— otherwise lead o in, " i 
ne ( ) 


P. O. Box 3566, Frederick, MD 21701 water rot and leaks. 
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A selection of products and nica for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


Н A ee ee жы 


Be The Boss TE 
of a Locksmith Business 
Get Started now. FREE 1 | 
Lifetime Security Kit tells gf 
how to make an extremely Y ¿ 

good income. Send coupon 


to: 
Foley-Belsaw Company 


Se Ss A MUR سے‎ 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, POPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; ci ome. 350-3800; fax st TES 350-3557. 


SEE THE MAGIC OF THE UNIVERSE! * 


Distant galaxies, colorful nebulae, the solar system and 
umet of fascinating objects are yours using large affordable 
n E t Ü ME 


| information that includes 2 telescope tester and an Odyssey 
telescope operations manual. See it now! 


| TER OPTICAL, INC. РО. Box K, Dept. PS. 
Idyllwild, СА 92549 Phone (909) 659-4621 
"Optimum Optics At Minimum Cost Since 1967" 


The Quality Alternative 
To а Cost Boats 


FREE CATALOG! 1- 800. 648- 7938 | 
JERROLD HAMLIN OAK ETC 


CABLE TV DESCRAMBLERS 


Jealer Prices! « Compare our Low Retail 
"Prices! « è Онай Prices & Warranties! 
» Orders Shipped Immediately! 


omplete only $275! "Best Buy 


Dac. 1991! Sizes up to 17.5"! Ask for free 


VISA/MC OK! 


REPUBLIC CABLE | PRODUCTS, INC. 
4080 Paradise Rd Vegas, NV 89109 
2 ЖУ 


For all iae - AU 


Dept. 12286, 6301 Equitable Rd. SE GT-15 Inflatable Boat World's Largest Manufacturer of Portal 
Kansas City, MO 64120-1395 а 5 кше, 15 HP 2 
Name | | Own a 

Address Sawmill! 


City State — Zip _ 
Since 1926 
Te 


SAVE UP TO 70% ON 
ALL CONTACT LENSES 


* Under supervision of an ophthalmologist. 
* Guaranteed your exact brand and prescription. 
* Delivered to your door. 


CEA ee ЖЕ 


Get Relief F 
Back & NE 


|. А Conservative Therapy, 
Comprehensively Applied 
The Back Machine™ combines the most effective ways 
to attain relief from back and neck pain into one easy to 
use, safe unit designed to help you return to a more nor- 
mal, pain free life. And it feels good, even if you hurt. 
How The Back Machine Works: 


Why s end- 
$1,000 or more 
for a boat? Our Sea E 


E ME > 
~<a т, + — 
u 3 EA a n = 3 
a - TES 
ha 


le GT-15 "inflatable 
boat doesn't need a trailer, goes safely over 
| 20 mph and costs far less to buy or use. 
Call or write for FREE BROCHURE: 


1-800-852-0925 
< ڪا 

| 200 Wilson Street, Dept. PS-43B 
se jah Bee E RETOS 


Start a Profitable 
Business! 


Save money cutting 
your own lumber, 
make money 
cutting for 

others. 


1-800-553-0219 

32 Page Full Col 

66-mipste demonstration video 510.00 
prnl 


a West 10th Street * Dept. E6 
li ana Sere 2400 


Monday-Frida 
9AM-5PM ES 


Doran three 
wheel electric 
commuter car 


the new Doran 


• Massage - Soft rollers massage muscles, increasing 30 mph - 25 mile range on a 110v | 
circulation, reducing muscle spasm, tension and stress. charge, tt unt 
• Stretching - Muscles are passively stretched, increasing И | nem raft Ap ros, 
flexibility and reducing pain. | SA nee 
• Traction - Mild traction restores spine length and pliability, MAA a os 
relieving disc pressure. d Е pol e ilo 829 "a 
e Mobilization – Restoration of movement occurs and | condire. бш, yate" рбай 
promotes alignment of ће spine. || аф ance Ve den oie. AAA e 
Five Years of Clinical Use ino Y Peso dee. and OF 
Tested for over 5 years by doctors, physical therapists, and ee | a ! ru 
chiropractors, The Back Machine has proven safe, г СЕИ QD | em ne veya gape 
effective, and comfortable. IN YES! want to relieve my back pain. | | то eo "cud 519 = 
60-Day Home Trial | | Please send mea FREE brochure and Video. ) | 
We're so confident you'll experi- []JVHS О BETA !| ausser > at 
ence back pain relief (7 ZD | Name 1| Taea 
| that we offer The Back | Address E . 
| E ^v an uncon- m ad = | “К? 
| itiona ay mon E^ RE: ate _ Zip adno" 
back gusti 7 з | | Evening Phone ( _ i pon g 1(702)359-7356 
Call or Write Today For FREE i ten ! a E ade een 
BROCHURE AND VIDEO | 2525 West Casino Road «Everett, WA.98204 || WM 22. 1728 Bluehaven Dr., Dept. û 
1-800-433-5599 | 1-800-433-5599 Be. = машым oo 
! i b 
ا‎ 
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Leave the Dinosaurs in the Ground!" 
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Mail This Coupon For Free Facts! rr Fr | 
End unwanted phone calls forever. 

FORA BETTER CAREER Are you annoyed by callers who never let you get a word in 

54 ways ICS can help you improve your life | | орот, "Нон Can tang Up Politely? Plugging he | 


LAKE WATER INTAKE SYSTEM 


Aquastand is not just a foot valve, 


but a professionally designed Rush free facts and color brochure for the career | Terrier into your phone jack is the beginning of the end for 
BM PIRE. e have chosen. No obligation. No salesman will visit. SOLER. Oran edd oe end a ecd "signal 
| CHECK ONE BOX ONLY! comes over the line, the caller is interrupted knowing his time 
both protects and supports the ASSOCIATE IN SPECIALIZED — ASSOCIATE IN SPECIALIZED is UN limited. Press th the lio agan to put him on "Hold" 
| DERRE \ while you answer the "imaginary ca ress again, then retum 
»» foot valve, assuring trouble- BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS to the caller informing him Vou must take the new call and say 
| C Business Management Г] Mechanical Engineering 
A ; = untin Tach "Hasta la vista!” Clean and efficient, the Terminator works on 
free foot valve operation. Acco | any phone with or without Call Waiting from the phone 


j j U Business a emen! C Civil E igineering Technology company. The "Hold" feature can also function as a "Hold" 
satisfaction guaranteed or | i pany. !1 | 


with option in O Electrical Engineering Tech. i 
C Business Management С Industrial Engineering SAMO ани лааг: 00086. € Terminator $29.95 
with option in Marketing Technology > Answer the door from your | 


O Applied Computer Sci O Electronics Т Š 
|; hg ics Technology 4 phone without being seen. 


Sometimes you just don't feel like answering | 
— rece Mei PROGRAMS | the door even after you've seen who's there. 


C Computer O O | Other times, it's simply inconvenient. The 
Programming O Wildlife/Forestry Sentre Door Phone and Telebel Doorm 
f O Computer O Management 7 Conservation 


Programming O Child Day Саге C Animal Care make it easy to answer the door just by 


money fully refunded. 


To order send 


$34.95 each 
plus $7.00 (P+H) 


picking up your telephone! When the 


) 16" hi h by 10" diamet O Legal Assistant Specialist doorbell rings, these units let you pick u 
Afin 19: TL] did | L]TVACR Repair DI Diesel Mechanics | Ыы ее те ree and speak wi P 
| | Computer Electri | omever is there! You can even call a 
Precise Solutions Specialist J ا‎ = Inte соу ИВ friend, and both be heard to give an 


Р.О. Box 490, Lewiston, NY 14092 0490. 


unwelcomed visitor the impression that 
| O cae О Caermg/Gourme C Motorcycle Repair u are not home alone. In addition to the 


à ing O Gun Repair 
Fax or credit orders call O PC Repair ( Fitness & Nutrition Г] Photography 1 [leti Decime кан ay pee progra ae 
1 -800-668-2183 [1 Desktop О Small Business ` L] Journalism Short remote telephone number when someone rings the bell and you 
Publishing & Management Story Writing are not around, letting you screen front-door visitors from any 
- Design O Drafting _ Dressmaking & phone in the world! The Doorman even lets you operate gate 
O nn r & o ed openers, door strikes, and garage doors from any telephone 
frigeration 


keypad for complete contro tay a visitor's entrance when you 


== Secretary py ШЕ О Teacher Aide can't be there. © Door Phone $169.95 | 
Med rave ical Ф Doorman $299.95 
Маке and Sell Your i istant Û] Police Sciences Transcriptionist : | 


Turn your phones into an intercom system. 


O Private Security U] Real Estate 
Officer | Tired of trying to reach a family member when they're in the 


I Secretary 
Own Ornamental : Ec A 
Concrete Items! — 
Book about Aluminum Molds 


including over 425 designs, 
prices and production trade 


other part of the house? Pick up any phone and dial * 8. All 
phones ring distinctly, notifying them of an intercom call. They 

à pick up any phone in the house and press the * . You now have 
— | ап intercom path from phone to phone for as long as you like, 


А 2 |— just like à phone call. Ф) Теіерһопе Intercom $299.95 
AN o Order Today: 1-800-728-1942 

Or Fax: 405-842-0162 P5493 
Visa & Mastercard Accepted € One-year warranty 


100-992-8765 mire || rette reses, 


| l Р CALL ANYTIME—No Technical Questions? Call Customer Service 405-842-0163 
secrets from the world's 3 No obligation No salesman wi vit = To order by mall: send check, money order 
largest mold manufacturer. : ) International Correspondence Schools Sd enc vta یو تا‎ 


INTELECOM 6488 Avondale Oklahoma City, OK 73116 


| Dept. APCS33S, 925 Oak Street, Scranton, PA 18515 
© 1993 INTELECOM Products, a UTC Company. All Rights Reserved | 


THE HEALTH HAZARD 
IN YOUR HOME 

HAT HAS A 
SIMPLE SOLUTION. 


RAM 
TEAC 5.25" & 3.5" FD 
2 ser 1 5 ay M ai 
imb XV 
16.7 million UN 
14" SVGA monllor .28 
200mb IDE hard disk 
w/ 32 Bit controller 
DOS 5.0 & Window 3.1 
Mouse, 101 Keyboard 


TEL:(818)727-9054  FAX:(818)727-9064 
21820 Nordhof!, A, Chatsworth, CA 91311 


Mason Sampler it سلا‎ Inc. 


All-Hydraulic ` 
MAGNATRAG, ı 


No Belts ... ALL-HYDRAULIC DRIVE! - 

Use for excavating, clearing, J 
„ landscaping, gardening, I 
logging...or work for I 
others for Extra CASH! Ё 


! KA eCATALOG — $1.50 - 
1 e VIDEO - New .. $9.50 y 


Call 1-800-SOS-RADON to 
get your Radon test information. 


an ww” Technical Manual..$8.50 I 
UN es  STRUCK-KIT » Вох 307 • Dept: PS43 ; 
; ra CEDARBURG, WISCONSIN 53012 
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M" ransform Your Idea Into 


ere's How 
BizPlanBuilder 
Works for You 


Because it’s much easier 
to edit than to write from | 
scratch, BizPlanBuilder 
provides over 90 pages 
of pre-formatted text and 
spreadsheets in template : 
form on diskette. Special 
prompts ask you 
questions and make 
suggestions, so you can 
easily and quickly 
articulate and organize 
your ideas into a 
compelling presentation. 

| Plus, it comes with a fact 

| and idea packed book filled with 
tips and techniques to make your plan 
even stronger. 


Saves Time 


BizPlanBuilder is a fast, proven tool for 
creating a professional business plan in 
a small fraction of the time it would take 
from scratch — and for only about the 
cost of a business dinner. Instead of 
struggling with "How to say it," you'll 
get right to the heart of the key issues. 
You'll look more professional and 
present your ideas with confidence 

and clarity. 


Gain Credibility 
And Earn Respect 

| Imagine presenting investors, bankers, 
or upper management a comprehensive 

| document that answers all their ques- 

| tions and anticipates their concerns. 
You'll gain their respect, capture their 
interest, and have a much better chance 
of selling and funding your idea. 


"It's excellent — just the thing we need. 
BizPlanBuilder has saved us about 90% of 
| the work. It's tremendous and it looks good." 
| — A. Armstrong 


Small Engine 
Technicians In Demand 
Get Started now. FREE 
Lifetime Security Kit dz di 
И tells how to make an * 
extremely good income. = 
Send coupon to: 
Foley-Belsaw Company 
Dept.52243, 6301 Equitable Rd. 
Kansas City, MO 64120-1395 
Name 
Address 
City State ___ Zip 
. Since 1926 
= |o puc] 
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Yr 
Version 4.1 


A Powerful Business Plan 
BizPlan Bui Bu 


Strategic Business de Marketing Plan Tempere On Diskette 
Ira new! үбүн er ie tabs Ш Fam Trat {re acad Canal 


В Get Results 


"It helped structure 
my thinking even 
though Гое written a 
number of business 
plans. I probably 
saved 40 hours, if not 
more, and it really 
helped me get started. 
That's always been 
4 the hardest part. 
| It only took us about 
hus VS | four months to get 
4 $3 million using 

BizPlanBuilder. 

My CPA really 
/ liked it, too." 


TEX 
Fort Worth, TX 


"You're crazy if you don't use 
BizPlanBuilder, knowing the time it can 
save you. It's well thought out, well 
organized, and the linked financials are 
outstanding. What's the difference between 
a good plan and a bad plan? The good plan - 
gets funded!" 

— Mike Betz, 

Tendercare Learning Centers, Lilbum, GA 


Don't let the lack of a plan hold 
you back. Order today! 


Call 1-800-346-5426 
Only $129 and FREE 2nd day air. 
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, (CA residents, please add $10.64 tax.) 
! O PC(DOS/Windows) U Mac 
Name 

| Company 
| Street NIE 

City State 
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[ 
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Zip — 


Credit Card # _ Exp. 


my 


JIAN 

127 Second Street 

Los Altos, CA 94022 
415-941-9191 * FAX 415-941-9272 


A 
© ЛАМ 1993 


OWN A MACHINE SHOP 


Do your own machining and shop work with a 
Smithy 3-in-1 Lathe * Mill • Drill 


FIX IT YOURSELF! 
É Easy to use! 
save Money! 

Save Time! 
Se As low as $995 


For FREE Fact Ki RER 
Call: Smithy Dept. PS 
1-800-345-6342 з. 
(Ask for operator PS 


| DESCRAMBLERS 


Dept. 1051 
d 


Tha Dalles, OR 97058 


Save on cable rental fees! \ 


ı CABLE d 


| WE'LL BEAT | 
| ANY PRICE! | 1 


FR an! 


* OAK-PIONEER-SCIENTIFIC ATLANTA 


| -24 HR SHIPMENTS! «QTY DISCOUNTS! | 
MASTER CARD + AMEX + VISA • C.O.D. 


1-800-284-8432 | 


| Have make and model number of 
equipment used in you area ready. 
All Shipping & Handling Fees at Customer's Expense. 


| CABLE WAREHOUSE 


10117 West Oakland Park Blvd. Suite 515, Sunrise, FL 33351 | 
Мы (NO FLORIDA SALES) 


e No electric 
needed 

e Reliable 

e Quiet 


Call or Write: Lehmans, Box 41, Dept. 1GCF 
. Kidron, OH, 44636- 0041 (216/857- 5441) 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 
Charmaster? 
2307 С HWY 2 W. 
GRAND RAPIDS, MN 55744 


“GEODESIC. aas Le j 
DO A y. 


І 

І 

І | | 

0 e Dome Home Kits. т! 

8 + Finest materials, precut, ready to assemble, 1100: 4600 sq: l 

[I «Send $15 for beautiful, 100 pp. catalog, floor plans, 1 

1 accessories & prices. Moneyback Guarantee. I 

- GeoDomes WoopWonks 
6876 Indiana, Rm. A-4, Riverside, CA 92506 (Ph 909-787- 8800) 


SINGERS! REMOVE "^ 
Unlimited Backgrounds" £ 


From Standard Records £ CD's with the 
Eliminator" Call for Free 


Singer's Supply, Dept PS-1 de 
7986 Hightower Trail 
Lithonia, GA 30058 Ра 

24 Hour Demo/Info Request f 

Line [404)482- T Ext 60 |." 


жк dk 4 к PRESENTING + 4 чс 4к 


+ e de de STARRING * A с +K 
JERROLD, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 

* LOWEST RETAIL WHOLESALE PRICES IN US 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HRS. 
е ALL MAJOR CREDIT CARDS ACCEPTED 


POR ТИ CATALOG. on 1-800-345-8927 


ORDERS & INFORMATION 


PACIFIC CABLE CO., INC. 
73252 Reseda Blvd.. Dept. 1473 
Heseda. CA 91335 


VEILLANCE ` 
COUNTER SURVEILLANCE Electronic Devices 
pir lg Voice Changers, 


Mini Transmitter 
Vehicle Tracking, Touch Tone D ecoders, Phone 
Caller 10%, Scanners, Bug & Phone Tap Detectors & More! 


TELEPHONE RECORDING SYSTEM * 10 hour extended play 
(5 hours per side), complete $149.95 ppd. 


ODO FOR CATALOG SEND $5.00 TO... 


PO, Век 337, Buffalo, MY 14226 (716) 004-3470 | 


LOC KSMITH 
BARN WHILE YOU FOR FREE BOOK 
Big opportunities. Big profits. Earn quickly. Full or part tima. Learn al 
home, it's easy. Do real jobs while you learn. All Toola—Materials Sup- 
led. Approved by NJ Dept. of Education. Send name and address tor 
REE book No salesman will call. 


E Ae tonnes tenet А TECNICAL 
116 Fairfield Rosa Fairteid. NJ 0 — - 


| Tan At Home! 


Call fora FREE color catalog | 
and wholesale pricing! 


1-800-462-9197 


1993 Buyers Guide/Catalog 
v Trade-in Upgrade 
AS Y Do-it-Yourself Kils 


Ventura, CA. 93003 805-652-0255 FAX 805-652-2190 


1-8 O 0-0, В 299,74 S,A,T, 


SEND FOR FREE FACTS! 


BEA HOME INSPECTOR: 


an A A rr a a ‚ШШ 


Make Good Money’ Be Your Own Boss! 
Now train at home in spare time for a good-paying 
career or business of your own. Home Inspectors 
are needed now in every part of the country. Learn 
how to check for structural defects, faulty 
wiring and ВИО, environmen- 
tal hazards and much more. 

Make a full-time income working 
part-time hours! Others have 
done it—you can, too. 


GET FREE FACTS TODAY! 

ı Nam 

Address 

City/State — -— — 
! Phone ( ) 


School of Property Management 
| Dept. APCO33S 8 


FREE M DOG 


. . . (and yourself) with the Patented 


FREEDOM FENCE keeps your 
me" and happily at 


Ш Frees your dog from being 
| . cooped up, tied up, cramped and 
bored... by allowing him to run 
free without fear of his leaving your 
property. 


E Frees you trom the aggravation 
of having to walk, tie, or kennel 
your dog. 


E Better than any ordinary 
fence because the FREEDOM 
FENCE can't be seen. (It's buried 1" 
to 2" underground around your 
property.) Dogs can't tunnel under | 
or jump over it. 


ш So well designed i carries a 
2-year warranty and a 30-Day RISK 
FREE TRIAL! It'll keep your dog | 
safely at home . . . or your money 
back! 


CALL OR WRITE TODAY! 


FREEDOM FENCE” for dogs! 


call 1-800-828-9089 
or mail this coupon to: 


FREEDOM FENCE INC. Box 02043 » River Road RD 


North Adams, MA 01247 
YES! | want to free my dog! Please send me full 


| details on the patented FREEDOM FENCE, including 
| prices, and your 30-day RISK-FREE Trial! 


| Name 
Address . - 
City 

State = 


Solar Security Light 
.. HOME GUARD™ flood light 
Р. N monitors movement up to 

т у бо feet away. A 15-foot cord 

^ QD allows you to place the solar | 

panel in the sun. No connection to | 

house wiring. Automatic 
temperature control. Bulbs 
included. ltem# 33227 


Solar Security Light 

| Up to 12 hours of night- 
lime light on 6 hours of day- 

| light charging! 5° H x 9"W 
x 3 D. You can position solar 
panel 12° away. With 4 bulbs 
and 21" post. temë 33432 


| Solar-Powered 

Battery Maintainer 

Keeps your 6 and 12 V 

batteries at full charge. 

| 36 solar cells. Blocking 
diode. Item& 33431 


Detects heat and 
motion within 
50 and sends a 
radio signal up to 

| 300' to a receiver 
in your home 

|| 9 volt sensor, 

IE 110 volt receiver 
Item # 33168 


Driveway 


Watt Generator 
33 amps at 120V, 

16 amps at 240 Volts. 
BHP Tecumseh 
engine has cast iron 
sleeve. lemë 16425 


4000 Continuous =F Mo 


Weed Wizard" 
S Specify trimmer name 
T А mode! number, 


Item 2632 
x 


V EM s) Horizontal 


— 


Trailer 
Tongue Jack 

23 lift. 800-1b. tongue weight 
capacity. ltemk 12748 


| Lowest Prices! 
1,000's in Stock! 


Pet Containment Ere 
High-tech way to keep your rz - — 
petin your yard! Lets him | 

move about your property. 
Hidden underground wiring. ke 
ITransmitter, receiver/collar, WE 
1500' of insulated boundary 
jwire, flags and more. Read 
dog training instructions 
carefully. 12V DC 

Item& 3665 


Shipping not included. 


=D 


E E 
| Мате | 
| Address ! 
| City — — “State Zip | 

Key #22847 SEND TO: NORTHERN. | 


P.O. Box 1219, Burnsville. MN 55337-0219 


POPULAR SCIENCE APRIL 1993 • 117 


Sleep Un Air Cushion Comfort 


* Research shows 94% of back pain 
sufferers report Select Comfort gives 
them the back support they need 

to get a better night's sleep. 


* Adjust Firmness 
to Fit Your 
Exact Needs. 


* Unique , 
air-cushion 
design contours to your 
body, providing superior back 
support and comfort. 


Revolutionary Air Support System. 

Select Comfort’s unique air support 
system lets you control the feel and 
firmness of your bed— simply by pushing 
a button. Your mattress can be firmer than 
the firmest innerspring or softer than the 
softest feather bed. helping you sleep 
more comfortably, reducing back pain a 
muscle aches, and providing true su 
Change the firmness whenever you Tw to 
meet your exact preference. 


Variable Firmness = Great Sleep. 

You control the firmness of your bed— 
simply by pushing a button. Change the 
firmness as often as you like. Make your 
mattress hard as a board, or soft as a feather 
bed. The choice is yours. 


Select Comfort provides rib back support and 
contours tà your body, distributing weight evenly. 


Innerspring mattresses create pressure points 
and uneven support. 


Waterbeds rely on displacement and can cause a 
“hammock effect,” bending your spine unnaturally. 
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Adjust Your Side Separately. 

Inside the mattress are two air chambers. 
You can adjust your own side independently. 
With Select Comfort, you satisfy your own 
needs without compromise. 


Try Risk-Free for 90 Nights. 
Sleep on a Select Comfort for 90 nights. 
If you are not completely satisfied, return it 
for a full refund. 
Discover why 96% of Select Comfort 
users recommend it to their family 
and friends. 
"Iam a doctor and often come home exhausted. 
This mattress is the most comfortable I've tried.” 
Dr. Connie Horn, M.D., Clarksville, OH 
"The best mattress I've seen in respect to total 
body and especially spine support." 
' Dr. W. F. Lenz, Mankato, MN 
"For the first time in years, we wake up without 
aches and pains and have more energy! 
Mr. & Mrs. Dennis Clevenger, Lawrenceville, GA 


Call now 
for your 


FREE VIDEO 


and FREE Brochure 


1-800-831-1211 


9301 75th Ave. N. Dept. 1371 
Minneapolis, MN 55428 


© Select Comfort Corp. 1993 Dept 1371 


IF YOU'RE NOT 
RECYCLING 
YOU'RE THROWING 
IT ALL AWAY. 


1-800-CALL-EDF 
ss ms) E 


his magazine, along with the 
other eleven publications of 
Times Mirror Magazines, 
wishes to commend the following 
public-spirited advertisers for their 
participation in the Partnership for 
Environmental Education program, | 
which was created by Times Mirror 
Magazines to encourage and attract 
the most qualified young men.and 
women to the highest levels of the 
study of environmental problems and 
their possible solutions. 


CHEVROLET 


TOYOTA 


TROY-BILT 
U.S. STEEL 
WAL-MART 


By supporting this conservation initiative, 
these advertisers have themselves become part 
of the solution. They deserve your applause. 


Partnership for Environmental 
Education Program 


а Times Mirror 
hd Magazines 


$ UNLOCK YOUR POTENTIAL 
WITH NORDICELEX GOLD. | et бали зт. FREE 


Breakthrough research proves you need the superior strength training | tells how to make anex- 4 
workout of NordicFlex Gold” to look your best, feel your best and Н tremely good income. „71 
perform at your peak. Just three workouts a week let you: i | , Send coupon to: 

Ш Lose three times more fat than with aerobics alone 4 | Foley-Belsaw Company Y 
Ш Replace fat with muscle to raise your metabolism "97 3 | Dept.21203, 6301 Equitable Rd. 
Ш Achieve increased cardiovascular fitness р И a E Kansas City, MO 64120-1395 
Ш Build, shape and tone a firm, well-defined body | cy E. = 4 Name 

W Increase your energy level; reduce stress ‚ОЮ y T м Address 

E Build stronger bones; help prevent osteoporosis ° Se City 


Ш Achieve the poise and confidence that go with 
a body built for peak performance 


GET RESULTS 70% FASTER. e || Control Water Weeds 
Research proves the patented isokinetic resistance of C E Amazing Underwater Harvesting Tool 

. NordicFlex Gold builds lean muscle 70% faster Je ES | the WATER-WEEDER Harvester 
than rubber band systems like Soloflex* or free E TIENE d Cul aquatic vegeiatiort Mona boat idm 
weights. p= К” | a dock or simply by wading in from shore. 

| " a [| "Works just like a hedge- 

GET A FASTER WORKOUT. е а trimmer underwater.” | 
With NordicFlex Gold you spend 40% less time 1 ii Call or write today for FREE Ф | 
between exercises than with Soloflex. Best of all, it Br ay 
costs 1/3 less than Soloflex. dii | 
Plus, the NordicFlex World Class” Edition | TA Й 17 
offers additional features to enhance your * = 4 | | 
workout including the electronic performance monitor. | pii Him Corp. 
Best of all...it’s from NordicTrack! 30-day in-home trial : BER "s свк 


FREE Video and Brochure, call 1-800-445-2360 EBE | New York 10541 | 365 TY | : = 


{| information package. 


— 


NordicTrack, Dept. 18KD3, 104 P Road, Chaska, MN 5531 зараас 
or write: NordicTrac pt. eavey Roa taska, ї 55318 Guaranteed 
©1993 NordicTrack, Inc., A CML Company® All rights reserved. *Registered trademark of Soloflex, Inc. | 


NORDIC SS Gold 


or money 
| back! 


Now you can 
do something 
about _ 
the weather 


ur new Home Weather Sta- 
tion helps you plan your.day, 
safeguard your family and prop- 
erty by alerting you to local weather 
conditions that often vary from distant forecasts. 
Alerts you when wind chill threatens frost- 

| | bite. Tells you to secure outside belongings 
| against unexpected gusts, protect plants against 

| dangerous heat or cold, and much more. De- 
| signed to far outlast all others, the ULTIMETER II 
E you over 2() most -wanted features including: 


Complète First Year Set of. ; i 
SHORTEST U.S. DOLLAR SERIES SINCE 1795! 


The Susan B. Anthony Dollar was issued only 3 years! The only other U.S. Dollar 
with a shorter life was the 1794-95 Flowing Hair Dollar — America's 1st Dollar! 
This is your opportunity to get the complete First Year All-Mint Set of the 
historic 1979 Susan B. Anthony Dollar. One Uncirculated coin from each U.S. 
Mint — Philadelphia, San Francisco, Denver. Purchased individually, these 3 
cons would cost $11.50, but this offer saves you money. YOURS FOR ONLY 
per set! 

Ridiculed by the public as the "Carter Quarter" the mini-dollar is fast becom- 
ing a prized collectible. Hard to put together now, a First Year Set will get even 
harder. Clip the coupon below and send today! You'll also receive our fully il- 


» Direction f 


| lustrated catalog, plus other offers on approval. Satisfaction guaranteed. DON'T ۴ | 
| DELAY! (Limit 4 sets.) : po e 
Littleton Coin Company, Dept. LSN-122, Littleton, NH 03561 En je Alarms • 
"AM A. Friendly Service to Collectors Since 1945 _ _ ewcc ben deles a 
| Susan B. Anthony—Complete First Year All-Mint Set C cg eg 
| size: ӨМ“ x 234" ish * Quick- 
Regularly $11.50 ........... Now Only $5.00 per set (Limit 4 sets) anal Gan ET SE пни o E pam 
Send coupon with payment to: No. of sets (limit 4) SA “Point € Plug" direction calibration (pat. pending) * 

Littleton Coin Co. anc $1.00 40 ft. cord * Optional self-emptying rain gauge • 30- » 

Ä Dept. LSN-122. shipping & handling er | day money back guarantee * One-year warranty 
| Littleton, NH 03561 "Total enclosed E Home Weather Station ...................only $179 
Mr./Mrs./Ms. As above, without wind direction sensor ....... $149 


{ Del. in US, add $8.25 shipping & insurance. NJ res. add 6% tax. 
VISA/MC phone orders: 800-USA-PEET (872-7338). 
| [| FAX: 908-517-0669 
| Or send check, m.o. or credit card no. and exp. date to: 


| [] Check or money order enclosed Address 
Charge to my: O VISA O MC 
| О AMEX О Discover City/State/Zip 


J(ENBREREEBEERERNME. S EN | PEET BROS. COMPANY 80130 Woodland Ra 
L ig Full 45-Day Money Back Guarantee of Satisfaction — _ — Free Brochure Our 17th Year лоз Peet Bros Co. 
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Classified Opportunity Mart 
— ل‎ 


CABLE TV DESCRAMBLERS 


Descramblers 


* Money Back Guarantee 


* Quantity Discounts 
• All Makes & Models 
• Customer Satisfaction 


M 


Cable TV 
DESCRAMBLERS 


any Back 


Guarantee 


Colts 1 Line of | 


The Most 
¡Descramblers 


[Eriendty,, Professional ORDER I 


FREE CATALOG ЫЛ] I 


coD © |=" End; 
1-800-228-7404 


Ue to the Source 


NU EK ELECTRONICS 


3250 Hatch Road 
Cedarpark TX 78613 


. WATER BALLOON LAUNCHER 
120 YARDS!! ONLY $12 


a * FANTASTIC OUTDOOR FUN FOR ALL AGES 
i TO ORDER: Call Toil Free 


“Б 1-800-441-1047 
Eu VISA/MC = or send check lo: BLASTER 
13218 Jessica Or., Spring Hill, FL 34609 

4 Every Order Shipped Next Day! 
MONEY BACK GUARANTEE 


EASY TO USE 


Madein USA OOP AH 


| POPULAR SCIENCE- 


THE BENEFIT 
Each month Popular Science classified ads reach 
out over 4,2 million readers. If you are looking 


to reach involved, inquisitive propects, 
call us to advertise your product or service. 


1-800-445-2714 


ext. 5163 or 5132 


й 


2 айт 


ILL-FUNCTION 
UNDER WATER CRUISER 15 


JerroldePioneer*Starcom 
Tocom* Oak*Hamlin 
Zenithe tage eScientific Atlanta 


Е 13950 “ш Bh. Suite 272 
IE oum Sherman Oaks, CA CA91423 | 


Lengtn IITE 

Complete Slue Prints & 

PLANS 5 -$2 Em 

Box 741195. Houston TX. 7727 


DII m RIKFTAR 


Save Gas Have 


The Mui Mini Car You Can. 
Build with Bicycle Parls! 
Electric Motor a $ 
and Pedal 

Powered! 

Fun to Drive! 

Easy lo Build! 


| Fully illustrated 4 Detailed 


MOLD PLASTIC at home J 


Astonishing results with simple tools !!! 
MOLD Protective Ports for Cars, Marketing Displays, Signs. 
1 Store Accessories, Vending Machines and more ... 

Ti High Profit Opportunity = Clear Instructions wath Plans 
Vacuum Forming and Welding Techniques : 2: 
з Production Trade Secrets Never Revealed Belore... i 
; up BOOKLET, PLANS and FREE Plastic SAMPLES 


| [Eins 1955 + 54 for зан Via-MC and money order 


Matrex GROUP, Р.О. BR 2, Trois ise RE s 
Canada Сад SHS Phone/Fax (819 7 


Д LOWEST PRICES- сс co 


MN 55449 
9-6 CST 
Maud 


Money Back Guarantee мргѕ., 
Big SALI 


nl 1-900-535-1543 
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1-800-835-233( 


| JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 
30-Day No-Risk TRIAL PERIOD. 


x ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 


x Buy 2 SAVE 10% ON SECOND UNIT. 


x EASY TO INSTALL INSTRUCTION BOOK 
WITH EVERY ORDER. 


x FRIENDLY, COURTEOUS SERVICE. 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


iL. mens. una д 
1-800-729-1776 


VIRTUAL REALITY 


CABLE TV “BOXES” - 
WHOLESALE PRICES! 
CONVERTERS e DESCRAMBLERS 


REMOTE CONTROLS e 
ACCESSORIES 


FROM $9.95!! 
CALL NOW!! 
—GUARANTEED BEST PRICES— 
—BEST WARRANTIES— 
—|MMEDIATE SHIPPING— 
—GUARANTEED STOCK— 
—COD'S— 


LAKE SYLVAN 
SALES, INC. 


SORRY NO MINNESOTA SALES 
CALL FOR A CATALOG NOW!! 


800-800-4582 


Unbelievable 3-D images are now possi- 
ble on prints, slides, video tapes, computers, 
televisions, photo CDs and virtual reality, 
FREE How-to Booklet and FREE 3-D Viewer 
with 3-D Sample Print Order. Only $9.00 from 
3-D Technology, P.O. Box 1377, Alexander, 
AL 35010. 


PARTY/CRUISE/CAMPOUT 
Custom Truckbed Insert O For Plans Send $10: 
Seals 8, Bed Sleeps 3 MC IDEAS, P.O. Box SH 
Quick/Easy Slide In/Out Maryville, MO 51408 А 
Comfortable Interior EE zp 
Convenient & ; 
Practical 


Weekend Project - MIR 
Inexpensive Oplion 


GARAGE DOOR REMOTE KIT! 
* Complete instuctions to hide unsightly opener 
* Easy to install and remove 
* Adapts to any existing opener 
send ck/mo. to: Progressive Enterprises 
7117 Arlington Ave. + Suite B2 • Riverside, CA 92503 


| With Less than $100" in Parts 
availa ble at a Mower Repair Shop 
and a Hardware Store! 
a Paris Kit Available * Easy to Build 
. NUN Cap. 200 105. 


тас YOUR SCOOTER... | 
! POWER-UP-PLUS 
| DOUBLE EFFECTIVE LIFE OF 
NEW/USED WET CELL BATTERIES 


« Auto, Boat, Motorcycle, Truck, Commercial etc. 
« Environmentally safe 

. One treatment 

» Eliminates Sulfat ion, 90% cause of battery failure, 
* Guaranteed results 


$9.9 
KINGSWOOD RESEARCH 
7362 Coral Ct., Rohnert Park, Cal 94928 


“Dr less И you have a gas 
m u EE string mmer motor! 
J.M. IDEAS, P.0.Box 16159, | | 
Dept. P, Columbus, ОН 43216 


CABLE TV DESCRAMBLERS 


*''"VIDEO STABILIZERS 
Multi-Vision Electronics 2730 So. 123rd Ct. Ste 
BEST BUYS 
BEST SERVICE 


1-800-327-8544 тестис La 


| 
By purchming cable equi pen form Melo Vision Electronics the purchaser agree, lo comply eth atate de koera laws. reg area provee e et | 
catis TV spip, i if you are unsure of these | иче check wich your local offacimis Tech. Line (402) 331-3224 


AVAILABLE*** 


2126 Omaha. NE 68144 


Classified Opportunity Mart 
SAVE $$$, ENJOY FAMILY - 
wird VACUUM HAIRCUTTER 


Does all styles. Tapers, layers, feathers, collects clippings. Great 
haircuts easy. You get it all: electric haircutter with precision-dial, ` 
angled adapter for styling, adapter for pets, styling guide, hose with 
adapter for any vacuum, power supply, oil. Works well even with the 
weakest vacuum. Blades stay sharp for years, easy to change. Used 
world-wide, Germany to Japan. MADE IN USA. The original since 1985. 


Approx Wi 60 bs  LOCKDOWN SECURITIES, INC. 
pen Manufacturer of Compact Metal Working Tools 
: 605 S. Adams St, Laramie, WY 82070 
307-745-5999 Fax 307-742-5999 


= а = E è = Bh * 


= ‘AsseenonTV || . | 
„пом improved: i TE 
|. e Precision-dial IM Н 
| replaces loose parts ipa 
: e Angled adapter ЧИН 
: tapers and layers | PIN Pees 


= жк a HW = п 


e Pet adapter 


for easy grooming 
e Quieter, lighter 


A SMALL SAMPLE OF OUR CUSTOMERS (Not listed, over 7500 government agencies, schools, cities, 
manufacturers, machine shops, welding shops and other business that have purchased out benders.) 


- f i 


Thy 


As seen on TV now for less: 
Full money back guarantee. 
Mail today: $79 plus $5 s&hto: -| FE. | 

RoboCut Co-PC, PO Box 9596, Ft. Collins, Со 80525, USA] | 


Cal Now 1-800-825-0139 visamc/D/coD 


STARTING AT PROTECTION FoR: 1 


i - PROTECTION FOR 
санет Cars, Trucks, АМ, i 


EVER LOSE YOUR KEYS? 15199 зс на 

em N ar gi ы : Tubs, Motorcycles, р = 
'rotect yourself from the hassles of F o 4b eS ШЙ Gov't and industrial Contracts, FREE HEAT from WASTE OIL 
sing your keys. Add our 'doggie-tag' | wi —— pn А «T tere e Rd Metal Smoke and soot free. Very inexpensive. Tested by EPA in 
ontaining your personal code no. to your акк 222 | FREE DOORS! D 


! HEAVY DUTY Steel Frame. Durable | Alaska. Used worldwide. Heat shops and other buildings. 
A : | : Dupont? Cover with Zipper Door, - г Forge. foundry, and other uses. 
ey chain. Should you lose your keys, the E 
| " finder р. i y x 


EU Sizes Available from 5' to 60' Wide, Send $5.00 (refundable) for de- 
: | 30° High, Any Length. Withstands | tailed information & order blank | 
- d for plans for burner, heater unit, 
and foundry lurnace. 
Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 
140,000 BTU MT 59442 


Have you found these keys? 
Please call toll-free 


9 1-800-388-KEYS 
Code No. A75341232 


calls our | E. 7 Lu : 
| tolHree || x mo шш a 
| number T | 12x20x8 $469. 


and gives || Toll Free 1 800-932-9344 1 Ext. ! этет 
с us your 203-732-1900 J 227 CVRD - | ———— — — — — —— 
FAX 203-735-0556 30 DAY Money Back INSTANT GARAGES 250 ELEGANT ECOLOGICAL TECHNOLO- 


code no. We contact so i P Guarantee! MEROS | GIES! AMAZING CATALOG! Send $2.00. 
you immediately and | REXCO, Box 19250, Jean NV 89019 


connect you to the A -—-ooo — Gen- 


finder. Lost keys may | - erators! H&A, R2EPS Bowling Green, MO 
MAXIMUM 


be recovered within 63334-9350 
RV PROTECTION 


B Easily. No Property taxes or per- | 
B mit required. Covers last up to 20 
Years. We Ship to Your Doar! 
CALL FOR INFORMATION! 
DEALERS & EXPORTERS WELCOME! 


hours. Save the time Build a Light Seeking || GIANT SOLAR PANELS $44.00! Catalog 
and costs of having Robot in less than 16 hrs. $3.00. QUAD ENERGY, P.O.Box 690073, 
\ them replaced (if they for less than $50. Plans: $19.95 || Houston. TX 77268. (713) 893-0313._ 
Ay can be). This Key (includes S£H). | SOLAR SWIMMING POOL HEATERS. Call for 
= Recovery Tag is only CINNABAR free pool heating guidebook. 1-800-227-7657. 
$5.00! Covers a full HOBBY PLANS AWESOME SCIENTIFIC DISCOVERIES sup- 
ve years service! Don't put it off! Send vidi nk AU ob pressed by government/industry. $2 catalog. 
5.00 for each tag along with name, ox hoenix, AZ 85046 Borderlands, Garberville, CA 95542-0429. 


iddress & phone number to: WILD CATALOG!—TECHNOLOGY SUP- 
ds | PRESSED BY GOVERNMENT/CORPORA- 
Nationwide Key Recovery TIONS. Send $2. Chris, 7730 Blondo, Omaha, 


Dept. 500 20x30 25x50 30x40 40x60 NE 68134-6608. 
ED em 25) SAVE Up To 40% WIND/SOLAR ELECTRIC SYSTEMS, Elect 


S. Hackensack, NJ 07606-2167 
When ordering more than one tag, please be sure to 
include a name, address and phone no. for each. 


FREE HYDROGEN FUEL and OXYGEN from | Tractors. COMPOSTING TOILETS. Propane 
water. Generator uses solar cells, Plans and Kit | Refrigerators. Solar Cookers. Grain Mills. 
$15.00. Prairie Power, 194-3803 Calgary Trail, | Efficient Lights. Catalog $4. KANSAS 
Suite 1331, Edmonton, Alberta, Canada T6J | WINDPOWER, R iP, Holton, KS 66436. 
5MB. 913-364-4407. 


sreecmasren 800-888-4606 
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ALTERNATE ENERGY 


NEW! BUILD AMAZING LIQUID PISTON EN- | 


ALTERNATE ENERGY | VAPOR CARBURETOR TRIPLES MPG. Free 
| formation. H&A, R2PS Bowling Green, MO 
63334-9350 


GINE írom pipe fittings. Easy Plans. Free infor- | 
mation. ABCO, Box 306-54, Seminary, MS | 


39479. 


SOLAR ELECTRIC SYSTEMS or COMPO- 
NENTS for INDUSTRY, MARINE, HOME, send 
$3 for catalog. KO-FAB, BOX 24412, HOUSTON, 
TEXAS 77229-4412, (713) 458-5292. | 


FREE $$$$$: Government/utilities pay energy 
savers! New book shows how. Send $10. Earn 
$1000s. (Guaranteed!) Berger, 7275 Franklin, 
#405, LA, СА 90046. č  — .— —  — LA, CA 90046. 


AIR GUNS 


BEEMAN ADULT AIRGUNS! World's most ac- 
curate and most powerful, regular, production 
airguns. Calibers: .177, .20, .22, .25! Largest 
U.S. sales. Unequalled trigger action, durability, 
ownership pride, quality. Also: pointed, hollow 
point, extra heavy, hi-velocity, and match pellets. 
Request free Catalog C12. Add $3.00 for fast 
mail. Beeman Precision Arms, 3440-C12 Airway 


Dr., Santa Rosa, CA 95403. (707)578-7900 (24 | 


A ا‎ _ nn M ._ —_ 


ALL TERRAIN VEHICLES 


BUY ONE AND WELL MAKE 
YOU AN EXCLUSIVE DEALER _ 


max 
6 wheel drive AL V 
Amphibious. 


| passenger Y 
models 


(21-yeürs-oid and over, Please) 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. | 
60 Depot Street, Buffalo, NY 14206 


ASTRONAUTICS 


BACK TO THE FUTURE HOVERBOARD 
TECHNOLOGY! For free brochure call NOW 
1-800-283-7458. 


AUDIO & VIDEO EQUIPMENT 


SPEAKER FOAM KITS 522.95/pr All sizes, 
refoaming, VISA/MC SIMPLY SPEAKERS 
1-800-767-4041. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 

AUTOMOBILES 
GOVERNMENT SEIZED Vehicles from $100. 


Fords. Mercedes. Corvettes. Chevys. Surplus. | 


Buyers Guide. (1) 805 962-8000 Ext. S-20025. 


LA TOMITE “==” 


“Easy & inexpensive to build i = f | 
вр to 90 MPG! @ Fully f 13 f 
enclosed, all-westher cab Si E 


For Shopping! a 
For Commuting ! - 
For Fun! 3 MM) 
COMPLETE DETAILED PLANS 78 
On] $ 72 95 MASTELWODKS 
y ^ PO Box 511-A 


¡add 32 postage! 


Fallston, MD 21047 


чана. аа. e e O A O O O X 


CORVAIR | | 


Hot Rod, Buggy, or Stock. We stock OVER 
8000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $5.00 
CLARK'S CORVAIR PARTS, INC. | | 
Ht. 2, Box PS, нечие. Ма. 01370 | 
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marketplace 
Over BOO pages each month 


filled with th of ads 

for old cars, parts, services, 

supplies, literature & more. 
Special Intoductory Offer: 
NINE GLAN UES 


E Ш » mr | 
—_  — Mu "m m 


Fir Box 100, Dept. 509453, Benningron. Ме ran 3201... 
Vermont Add 57 Sales Tax: Canada Add 776 Sables Tas 


MAKE buying a new vehicle fun and simple. 
Save thousands too. Send $11.75 to: BEST 
IDEAS, P.O. Box 34, Mukwonago, WI 53149. 


"INSIDER USED CAR SECRETS" Avoid mis- | 


| 


takes. Maximize profits. $10. Smith Brothers, 
11774 Hwy. 31-E, Tyler, TX 75705. 


DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


SAVE THOUSANDS purchasing next auto- 
бор. Guaranteed foolproof method shows 

how. $7.95 KGCo., RD1, Box 200B, W. SONN 
NY 12491. - 


CARCOST DOS Program. Cost of Ownership 
Analysis. Pay Cash? Lease? Finance? $29.95. 
1-800-554-2078. 


BUILD YOUR OWN HELICOPTER! 


Take-off fton a ои to pen skies! 


eSimple, low-cost 
assembly 

eNo license needed 

Several helicopter 
kits & plans avail. 


Helicopter Plans ] 
Heli. Experimenter Book . . . $ 
All Mew GATBIO FEIN Info. .... 


p NU 
й — Riderwood, MD 21139 
er Credit card order line: 1-410-583-6366 


HOMEBUILT HELICOPTERS: 7 models, kits/ 
plans. Information, $5.00. BW'Rotor, Towanda, 
KS 67144. 


HOMEBUILT DIRECTORY lists over 90 sup- 
pliers of kitbuilt aircraft $6.00. AIR DATA, Box 
601 Marion, CT 06444. 


An Affordable, Personal 


"HELIC 


3* Questions or 
Customer Service 


à: (816) 792-1011 


Revolution Берет Corp. 
0600 PSs E 210 Hwy 
| Libe army., MO 64068 


s Only: 1-800-63-ROTOR 


| MICRO Ш HEUCOPTER —. 4 


eo fv NASA j 
p oumiT ч}. [ 


an — 

Fully stema leo under SEDO 
MOST IHHOVATIVE DESIGN 
Elirrenate tail rotor, clutch, 
redoctian ques & Asoc. 

inkages 
Rohe nice rumes Gy Inu 
af had Gono probada ói 
buc: gas engines 
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FLYING SAUCERS! Hovers, floats, flys indoors. 
No batteries, strings, wires. New, Patented! 
Made U.S.A. $6.00. Direct, 7540 Terrace, Kan- 
sas City, MO 64114. 


AIRBOATS - Hovercraft - Airdrives. Propellers, 
Engines, Plans. Catalog $5.00. Arrowprop, Box 
610P, Meeker, OK 74855. 


BUILD YOUR OWN wow, JEFPACK 
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BEER & WINEMAKING 


WINEMAKERS-BEERMAKERS Free lllus- 
trated Catalog - Fast Service - Large Selection - 


Visa/Mastercard - (816) 254-0242 KRAUS, Box | 


7850-N, Independence, MO 64054. 

FREE BEERMAKING BOOK Catalog. Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. (800) 852-9545. SPI. 
BEERMAKERS! Free catalog of supplies. 
Brewery, 1304 Quincy, Minneapans. MN: QUA. 
(800) 347-4042. 

BREW YOUR OWN BEER. FREE CATALOG 


AND INSTRUCTIONS. B.Y.O.B., P.O.B. 17055, 
NEW MILFORD, CT 06776. (203)350-BYOB. 


BETTER HEALTH 
HERBS— YOHIMBINE, PAU D'Arco and others. 


| Catalog $1.00 (refundable) Jude Herbs, Box 
| 563PS, Huntington Station, NY 11746. 


MILLIONAIRES—patented machine shows wa- 
ter purifiers can also destroy entire species! Save 
yourself, build wealth! | already own incredible 
homes, Olympic sized indoor pool and spa, cus- 
tom Rolls Royce cars. Learn my secrets! Send 
$1. CRYSTAL CLEAR, Westbrookville, NY 
12785. 


WATERWISE PURIFIERS . .. homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


BOOKS & PUBLICATIONS | 


Booklet, PROVEN SECRETS THAT AVOID 
SPEEDING TICKETS. Send $9.95. Perry Press, 
808 Marshall Street, Hampton, VA 23669. 


Science fiction brought 
us the dream of space 
travel and inspired a gen- 
eration of scientists and 
inventors... The tradition 
continues in EXPANSE. 
Premiere Issue just $4. 
Write to: 
EXPANSE Magazine 
Box 43547, Dept. D 
Baltimore, MD 21236 


PUBLISH YOUR BOOK! Join our successful 
authors. All subjects invited. Publicity, advertis- 
ing, beautiful books. Send for fact-filled booklet 
and free manuscript report. Carlton Press, Dept. 
PSD, 11 West 32 Street, New York 10001. 


| BURGLAR—FIRE ALARMS 


BUILD YOUR OWN security systems; inexpen- 
sive, easy, effective, fun, booklet $19.00. Stealth 
Security Systems, 308 E. High, Davenport, IA 
52B03. 


| BOAT PLANS — PATTERNS — KITS 


| 1804/PS3, Bellflower, CA 90706. 310/630 6258 


| SUPPLIES — 250 DESIGNS — 


BOATS, MOTORS & EQUIP. 


Unsurpassed selection. 168-page DESIG 
BOOK — $4.00. GLEN-L, 3152 Rosecrans, Bo 


PRECUT BOAT KITS — PLANS — PATTERN 
EPOXY FIBERGLASS 

6'/70' 
Powerboats — Sailboats — Hydroplanes - 
Tunnelhulls — Canoes — Kayaks — Dinghies 
CATALOG — $2.50. BOOK “Amateur Boat 
building” — $6.00. CLARKCRAFT, 16-7 Aqua 
lane, Tonawanda, NY 14150. 


BUSINESS OPPORTUNITIES 


PIANO TUNING PAYS: Learn with approve 
home study course, Diploma granted. pres, 
Tuning School, 17050 Telfer Dr., Morgan Hill, C 
95037. 


LET THE GOVERNMENT FINANCE your smal 
business. Grants/loans to $500,000. Free re 
corded message: 707-448-0270. (JG6) 


HOME Assembly Work Available! Guaranteec 
Easy Money! Free Details! Homework-PS, Box 


520, Danville, NH 03819 | 
HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


$10,000.00 MONTHLY Taking Photographs ai 
Home! No Experience. PHOTOPRO, 1611 
Crenshaw #2355, Torrance, CA 90501 (90 sec- 
ond recorded details) (310) 549-0997. 


CRACK REPAIR 


E OVER A FOOT LONG 
] PATENTED HUGE DEMAND! | 


PROCESS 
JUST LOOK AROUND YOU | 


11151 Pierce Street, Riverside, CA 92505 


RECORD VIDEOTAPES—At Home. 55.000 
Monthly Possible. No pornography. Free Details. 
Write: CMS Video Company, 210 Lorna Square - 
#1635, Birmingham, AL 35216. 


T-SHIRT PRINTING MACHINES. We manufac- 
ture professional single and multi-color screen 
printing equipment. Inexpensive, - Brochures, 
Prices, Information Pack $1.00 (refundable). 
Catco, 12201 NW 35 St., #102-PS, Coral 
Springs, FL 33065. 


ANT TV 


DON" T Br FOOLED BY IMITATIONS! 

E Build the best giant screen projection TV for home ar high | 

р screens ШЕЙ h y SONY. 
VUA! Simple Ct onstruct 

1. Pr fit nlan and comp iE ا‎ 

gue jatanieg y Ear j 6.000 weary!!! 


POLI- VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


oney back 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
- not replacing - 
Large Cracks in Windshields 
CALL 1-800-826-8523 | 


or write The Glass Mechanix Inc. 
| 5313 Nob Hill Rd. - 


Н. Lauderdale, FL 33351 


$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planters, Box 681804, Franklin, TN 37068-1804 


— —— O LL _٭ یھ‎ 


EARN $60,000 YEARLY | 


| Repairing (not replacing) stone damaged wind: 
| Shields and plate glass. Learn how a 3 minute 
repair can earn you $1200/week! 


| CALL NOW! 1-800-695-6224 | 


|| FREE REPORT! 
NVS/OPTIKLEER, LYNN. MASS. 01904 
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BUSINESS OPPORTUNITIES 


IECYCLE METALS, NO, NOT BEER CANS! 
:asy 5458 weekly! Free information, Hornsby's, 
jox 681804, Franklin, TN 37068-1 804. 


AAKE 515,000 monthly! The Perfect Business. | 


io investment. Easy. Free Booklet. MPC, Box 
7, Lenore, ID 83541. 


300.00 PER DAY just mailing letters! Details 
Юс (coin) Moneymakers/S, Box 32368, Palm 
seach Gardens, FL 33420. 


AILLIONAIRE MAILORDER EXPERT reveals 
noneymaking secrets! Free hour cassette. 
Aelvin Powers, North Hollywood, CA 91609. 


392.00 from sq. ft. plywood. (HUGE DEMAND) 
levealing proof $1.00 (Refundable) Woodwins- 
'S, POB 859, Bridgewater, MA 02324-0859. 


2,000 DAILY From your Telephone Answering 
Aachine! Гуе made over 51,000,000 using mine! 
303) 674-2219. Recorded Details. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
19,919 income! Free audio cassette and Report 
eveal everything. Real Money, 911-PS Bryant 
lace, Ojai, CA 93023. 


AAKE homemade "how-to/opportunity" book- 
sts. Mine have earned $436,097. Money never 
tops. Free information. Booklets, 507M Oak 
rive, Friendswood, TX 77546. 


;OUNTERTOPS: Repair WITHOUT RE- 
'LACEMENT! Quick, easy to $600/day change 
ountertop colors WITHOUT REMODELING! 
206) 256-9742. Write today to RENEW-ALL, 
jox 4506-55, Vancouver, WA 98662. 


27,000 IN BACKYARD—growing new spe- 
ialty plants. Start with $100. Free information, 
irowers, Box 1058-PS, Bellingham, WA 98227. 


IECYCLE! (AMAZING PROFITS MADE) Re- 
onditioning Automobile Batteries! (Free) Infor 
tation! Battery Outlet, Box 3300PS, Hickory, 
I.C. 28603-3300. 


00.00 WEEKLY Mailorder SECRET Plus Suc- 
ess Package. Free Information. PSI, 17610 
lrummond Drive, Tinley Park, IL 60477-7346. 


ONG-RANGE cordless telephones. Export 
inly. Dealers & distributors wanted only. 
-703-745-2223. 


1,000 FOR 8 HOURS work. Genuine dealer’ 
istaller opportunity in an exploding growth mar- 
et. Home Automation Systems (714)642-6610 
xt. 300. 


MPORT-EXPORT opportunity. profitable world- 
ide, mail order business from home, without 
apital. We ship plan for no risk examination. 
xperience unnecessary. Free Report. 
lellinger, Dept. H2696, Woodland Hills, CA 
1387. 


retired and earned over ONE MILLION DOL- 
ARS selling part-time with no investment, no 
eliveries, and no collections. INFORMATION 
4.00. Walt Boyle, Dept. 610, 511 Bermuda Run, 
ermuda Run, Morth Carolina 27006. 


TAY HOME, MAKE MONEY. $1005 daily pos- 
ble. Quick, easy. Recorded message reveals 
etails: (612)649-4800 (J31) 


IEW 2000% PROFITS—in moldmaking/ 
asting. Free information: Caster, Box 
6586(P4), Memphis, TN 38186-0586. 


BE YOUR OWN BOSS 


| Repair Cracked Windshields. It's Easy. We'll 
leach you how to stur and run your own husi- 
ness. Keep all the money vou earn. Pätented 
Equipment. FREE valuable report. 

CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C = Bend, OR 97708 


> 5000 PLUS MONT HLY $ 
FROM GOV'S BEST KEPT SECRET, THE 
DISABILITY CONSULTANT 
ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL 


303-766-1111 
BOX 460058 * AURORA, CO 80046 


| $1,500 WEEKLY mailing our circulars! . 


Attend Americas largest invention show. Over 
1000 inventions from 21 countries. May 1993. 
412-288-1343. 


Growing Earthworms For Profit | 


| Send $5 for complete detail : How to build a worm farm, 
Growing. Reproducing and selling your earthworms. 
(Buyer's guide include) You can make it a big business or 
part time income even though you live in the cooler parts 
of the country. Grow them in your basement or backvard 


Interme Cerp. 
P.O.BOX 468087 Chicago, IL 60640-8887 


Make Thousands at the Beach Doing What 
Others Aren't! FREE Details. Switzer, POB 
555786- B, Orlando, FL 32855. 


PROFIT PRINTING. The Quick Easy way to 
$250,000 per year from your home. Free Details! 
Write: PROFIT PRINTING, Box 4506, Dept. 
SP33, Vancouver, WA 98662. 


. Be- 
gin NOW! . . . FREE packet! MESA, Dept. POP- 
SA1, Box 38290. Germantown, TN 38183-0290. 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, PO Box 22791 
(LLC) Tampa, FL 33622. ' 


MAKE Rubber Stamps. Highly profitable. Free 
Details. Stamper, PO Box 22809 (LLC), Tampa, 


FL 33622. 


PROFITABLE GOLD FOIL PRINTER. Personal- | 


ize business cards, pencils, matches. Free de- 


tails. Gold, PO Box 24986 (LLC) Tampa, FL | 


33623. 


HIGH PROFITS WITH CUSTOME T-SHIRTS 
AND CAPS. Transfer machines, supplies. Free 
details. Press, PO Box 22809 (LLC) Tampa, FL 
33622. 


PROFIT with unique GREETING CARDS. Part 
iuli time. Info pack contains cards. $9.95. Kanga 
Kards, Box 130, Altamont, NY 12008. 


GET RICH SLOWLY: SEND $5, SASE: AMERI- 
CAN SECRETS, PO BOX 8316, FREMONT, CA 
94537-8316. 


NEED MONEY? Free Grants. Signature Loans, 
Free Foundation Money. Sources: Box 5529-Y X, 
Diamond Bar, CA 91765. 


WE'LL PAY YOU TO TYPE NAMES AND AD- 
DRESSES FROM HOME. $500.00 PEH 1000. 
Call 1-900-896-1666 ($1.49 min/18 yrs. +) or 
Write: PASSE = ХР5493, 161 5. Lincolnway, N. 
Aurora, IL 60542. 


EASY WORK AT HOME. Awards & Plaques. 
Free details. RNP CO., P.O. Box 169, Largo, FL 
34649. 


BECOME A MORTICIAN. Learn how. Send 
$2.00 for info pack. Afterthought, PO Box 1187, 


| Ontario, Oregon 97914. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-S4. Seminary, MS 39479. 


$473,156 Mailorder Income Last Year! Docu- 
mented proof. Free information. Hammerstone, 
52143 Byers, Miamisburg, OH 45342-5379. 


LIMITED OFFER! NOW'S YOUR CHANCE! 
Learn the "Secret" of the most popular money 
maker for less! ORDER BEFORE IT'S GONE! 
Send $10 to: The Printer, 712 Northwest Hwy., 
Suite 157, Cary, IL 60013. 


REAL ESTATE APPRAISER CAREERS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 


FREE LITERATURE. 800-362-7070. DEPT. | 


RE109. 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.l., ATLANTA, GEORGIA, 
FREE LITERATURE. 800-362-7070 DEPT. 
VE109. 


| BECOME A HOME INSPECTOR. START 
| YOUR OWN BUSINESS. APPROVED HOME 


STUDY. FREE CAREER LITERATURE. 
P.C.D.I., 
PE109. 


PROFIT SHARING Co-op. Multiple income 
sources. Networking Freedom. Security. 29¢ 
stamp for Details: WDC, 1008 Westwood, Dept 
22, Crawfordsville, IN 47933-1257. 


EXCELLENT INCOME as piano technician. 


FREE home study course brochure. Allegro. 
HFD-1 Box 358A, Epsom, NH 03234. 


ATLANTA, GA 800-362-7070 DEPT. | 


$1,000's WEEKLY MAILING LETTERS. | 


GUARANTEED! Free postage/supplies. Free 
details. GENISIS, BOX 215-PS, BROOKLYN, 
N'Y 11204. 


MILLIONS MADE In Mailorder. Free Packet 
Tells How. Unique Items Inc., PO Box 426, Au- 


| rora, OR 97002. 


FREE REPORT—How To Get $25.00/Pound For 
Your Scrap Aluminum. Write: Ameriscrap- 
PS493, Alexandria Bay, New York 13607-0127. 


JOIN HOME-WORKER'S ASSOCIATION— 
Get FREE lists "legitimate" companies offering 
home-employment! Write: Association-P S493, 
Alexandria Bay, New York 13607-0250. 


$2,000 WEEKLY MAILING CIRCULARS! 
l'VE EARNED OVER $1,000,000! WRITE: 


QUALITY, BOX 6060-PSM, MILLER PLACE, | 


NY 11764. 


ESTABLISH PACKAGE DELIVERY BUSINESS 
part-time from home. $15.00 for postage-paid 
details packet. UPDS, Rt. 22, Box 713, Conroe, 
TX 77303. 


BE THE FIRST IN YOUR AREA TO OFFER... 
TV MAGNIFIER! 

Enlarga your TV 50%!!! 

Start Today...For Sample! 

| Info: sand 


Just $99 to: 


AUCTION DIRECTORY Excellent 2nd 
income—buy-sell government seized ITEMS. 
1-800-365-4996. 24hrs. 


FREE MONEY-MAKING MIRACLES exposed! 
BizOp Seekers Safety Network: 1-800-927-9362 
(anytime-message). 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510. 


Huge Profits ... Be Your Own Boss in HO- 
LOGRAPHY. Be on the leading edge of technol- 
ogy. No experience needed! $19.95 includes 
everything you need to know to start your busi- 
ness (includes 3 holograms worth $25) Send 
check/m.o. to: 3rd Millennium, Box 1008, Wood- 
land Hills, CA 91365. Credit Card Orders (800) 
576-4494. Moneyback Guarantee! 


$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


TAKE PICTURES tor profit. Camera Ventures, | 


Box 771, Lamara, CO 81052. 


BUY IT WHOLESALE 
CLOSEOUTS! Wholesale! Overruns! Freebies! 


Information (stamp): DDN. Box 20152-G, 


Ferndale, MI 48220. 


USA, PHILLIPINES. Buy factory direct. Free 


details. LSASE. Jewitt Info Sources, 140 Beech 
Ad., Newb гу Park, CA 91320. 


| UHF. Disguised Surveillance Transmitters/ 


Receivers. For Export Only. Dealer Inquiries 
Fax (716) 691-0604. 


FAMOUS NAME WATCHES. Quality Replicas. 
Below Wholesale. Easy Sell. Moneymaker. Bro- 
chure. 1-800-553-4334. 


FLAGPOLES The Finest Tapered Aluminum. 
Commercial and Residential. Manufacture Direct 
Prices. Shipped Anywhere, Free Catalog 
1-800-875-FLAG. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242. 


CABLE EQUIPMENT 


TOCOM-DPV-BB and SA 8580 & 8590 convert- 
ers, decoders. Best prices. Call (B00) 942-6649. 


MOVIE VIEW SALES 
Cable T.V. Converters 
Descramblers / Low Prices 
PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5/ Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN * PIONEER 
Converter Only • Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 
VISA/Mastercard C.O.D. 
Orders Only 1-800-735-5912 


| 10 Yrs. Experience 


6 Mos. Warranty 
(NO ILLINOIS SALES) 


CABLE TV DESCRAMBLERS 


| * CONVERTERS + 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK, 


PIONEER, SCIENTIFIC ATLANTA 
' AND MORE. LOWEST PRICES. FREE CATALOG 


CABLE READY 
COMPANY 


(800) 234-1006 


IF YOU WANT SOME OF THE BEST PRICES 
on converters, descramblers, remote controls, 
cable equipment in general, call 1-313- 
790-7896. No Michigan sales. 


PRIME TIME 


uM PA 


CABLE TV DESCRAMBLERS 


Converters, Accessories + Lowest Prices 


|` Call For FREE Catalog (800) 777-7731 | 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 
oneer, Oak, Scientific Atlanta, and many mora. 
12 years experience gives us the advantage. 


| Visa/MC AMEX С.О D. Advantage Electronics, 
| Inc. 1-800-952-3816, 1125 Riverwood Dr.. 


Burnsville, MN 55337. 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 
SAVE $$$ DON'T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 
AA Electronics 


CALL 1-(800)258-9512 | 


CABLE TV CONVERTERS 


Save $100's 

* All makes and models 

• Years of customers 
complete satisfaction 

* Quality Equipment 

« Shipped within 24 hrs 

e Free catalog 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 
Purchaser must agree lo comply with all State and Federal 
laws regarding private ownership of cable TV equipment, 
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| CABLE EQUIPMENT 


CABLE BOX 


WHOLESALERS, INC. | 


BEST BOXES 
BEST PRICES 


Immediate 
Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


SECRET CABLE DESCRAMBLERS! Build 
Your Own Descrambler for LESS than $12.00 in 
SEVEN EASY STEPS. RADIO SHACK Parts 
List and FREE Descrambling Methods That 
COST NOTHING To Try Included. Send $10.00 
to: Harry White, P.O. Box 1790, Baytown, Texas 
77522. 


SCIENTIFIC ATLANTA model 8580 converter; 
descrambler w/remote. REPLACES most Scien- 
tific Atlanta models. Works on most Scientific 
Atlanta cable systems. Wholesale price $239.00. 
Quantity discounts. Call Phil at Universal Prod- 
ucts 1-800-438-2030. 


PREVENT DESCRAMBLER DAMAGE— 
DON'T BITE THE BULLET! Snooper Stopper 
Data Blocker $34.95 VCI 1-800-925-9426. 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 


| Replacements for all models. 60 day uncon- 
ditional money back guarantee. Low Prices. 
Ship within 24 hours. SSAE for free catalog. 
Visa, MC, COD. Let our experience work for 


| VOLL 
"" 4-800-243-3967 | 
SKYLINE SYSTEMS INC. 
m; 114 S. Euclid Ave. <> 
Park Ridge, IL 60068 - 

CABLE DESCRAMBLER, Don't Rent Save! 
Complete easy to assemble Bullet Proof Plans. 
$9.00. Ritechoice, Suite 151, 13 Cuttermill Rd., 
Greatneck, NY 11021. 

CABLE TV DESCRAMBLERS. BARGAIN 
HEADQUARTERS. ABSOLUTELY THE 


LOWEST PRICES! CALL US LAST! EZ 
ELECTRONICS 1-800-497-6273. 


CABLE/SATELLITE DESCRAMBLER actually 
regenerates clean TV picture. Send SASE infor- 
mation. $14.96 for plans, $94.96 Kit. Mystical 
Electronics, PO Box 867, Stonington, CT 06378. 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CATALOGS 


NEW BLOCKBUSTER BOOK! The 1-800 Cata- 
log of Catalogs ($5.00). Shop America Toll-Free. 
Recorded Information: 1-800-695-2683. 


CB RADIO 

POLICE—FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS, 
DENVER, CO 80219. 


Land/General mobile radios, CB's, Scanners, 
Hadar Detectors, Auto alarms, Marine trans- 
ceivers. Catalog $2.00. Ray's. Box 14862P5, Ft. 
Worth, TX 76117-0862. 
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PRIME DEALERSHIPS NOW AVAILABLE 


r7 MARKET SPEECH SECRETARY'" PRODUCTS =з 
Exclusive items that operate computers by voice to the physi- 


cally challenged/visually impaired. 
APPLICATIONS EXPRESS, INC. 908-389/3366 
179 AVE. AT THE COMMON, SHREWSBURY, NJ 07702 


BUILD YOUR OWN 386/486 COMPUTER & 


SAVE A BUNDLE. Our step-by-step video in- 
struction and detailed assembly manual assures 
successful completion using only a screwdriver. 
Wholesale parts and technical support available 
for consumers or dealers. Send $38.50 + 4.50 
S&H to: CSI, Dept PS2C, Box 344, Hales Cor- 
ners, WI 53130. 


LEARN COMPUTER REPAIR! 595 correspon- 
dence course. GWN-Computers, 215-B 
Vaughan Road, Toronto, Ontario, Canada M6C 
2M5. 


QUALITY COMPUTER SYSTEMS 


DAKOTA MICROSYSTEMS - 
Standard price for a 486 DX/50 


Less than $1850 
Built to your Specifications 
5 year warranty 
WORLD LINK INC. 
CALL: 1-800-578-1617. FAX: 818-407-1426 


| CLASSIC CARS | 


BATTERY MASTER SWITCH 


Patent Pending 


lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
for 12 or 24 volt batteries. 


Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
unauthorized operation. 

$1 4.95 each postpaid 

Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 

Quantity discounts—12 units or more. 


CONTACT LENSES 


WHOLESALE CONTACT LENSES, ALL 
BRANDS, EXAMPLE: ACUVUE DISPOS- 
ABLES-$17.00. 6 PACK BAUSCH & LOMB 
SOFLENS-$1 1.00. 1-800-521-3511. 


DO-IT-YOURSELF 


"TELEPHONE LISTENING DEVICE 


Record telephone conversahons in your office or 
home Connects between any cassetle or tapa 
recorder and your telephone line Starts aulo- 
matically when phone is answered Records both 
ses ol conversahon Stops recorder when 
pho 


пе i$ hung up 


Super Powerful FM TRANSMITTER 
Many times more powerful tan other transmitters т... 
Transmits up lo Y miie To any FM rado -Easy lo LE 
Assemble Ka» up to 3V battery [nof mc! ) 
EB For calalog of Transmitters, Voce Scrambiers and 
other specafly tems, enclose $2 DO lo USI Corp 
Call 407-725-1000 or send 519.35 + $1.00 
shipping per itam to: USI Corp.. PO Box 
PS-2062, Melbourne, FL 32802 COD'3 OK. 


їкї" 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, EL VERANO, 
CA 95433. 800-635-3493. 


gm 
Ga 
КҮ? 


DO-IT-YOURSELF 


WORLD’S SMALLEST 
FM TRANSMITTER 


ALL OTHERS OBSOLETE! 
New Surface Mount Technology 
om makes the XST500 the 
smallest most advanced FM 
transmitter you can buy! Powertull 
4 stage design provides greatest 
range of any unit avallable today. 
It can transmit whi up to a 
mie away! Powered by GW 
battery it works with any FM 
receiver and is easily tuned over 
the FM radio band. Order our 
easy to assemble E-Z Kit with 
all SMT chip components already 
assembled to circuit board, 

$39. 95 CHECK, VISA, or MC 


coo ADD $5.00 
1-800-336-7389 


XANDI ELECTRONICS 


.201 E Southern Ave, Suite 111, Tempe, AZ 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


ال 


AMAZING 


X ELECTRONIC 
A & KITS ® 
\ Amazing 


ja E GlowTron" 
Шы. Projects visible energy 
ме n. ll 
| imm 7 


нл, 
A 


TV/Radio 3 


Joker Kit їй 
One of the best | d 
| oe FR 


EJKIK . $1950 (A ~_ ^N ll PIS 


| Anti-Gravity Kit Great effects - objects float 
on air! Amazing gift, conversation piece or science 
project. ANTIK $19.50 


1 Mile« FM Voice Xmitter 

Ultra-sensitive, high performance kit al 

low cost. XFM300 . КИК $19.50 
1 Mile Automatic Phone FM Xmitter Kit transmits 
both sides of phone conversation. XTL300 . $19.50 
DAO Phone Taping System 


Automatic, ready-to-use, compete 


Boa 3 4 WoW 45 & 8 B B H ¥ b 


with extended play recorder. TAP20X .... $129.50 
1mw Visible Red Laser Kit 

Produces 1 million degree K temperature | 
equivalent! LASUSK ................ . 549,50 


FREE CATALOG with Order, Or Send $1.00 P&H. | 


INFORMATION UN LIMITI ED 
Dept PS-91, Box 716, Amherst NH 03031 

Phone 603-673-4730; FAX 603-572-5406 ome 

| MC, VISA, COD Accepted. ADD $5 S&H. 800-221-1705 


DO IT YOURSELF 
| SPEAKER REPAIRS 
Foam speaker surround 
replacements from SAT 
Simple 5 minute assembly! will save you hundreds ol 
eNo circuit board soldering! | dollars. All sizes. including 
eMONEYBACK GUARANTE Н AR. ADVENT, BOSE. JBL 
Attach the VT-75 microtranemitter a hour FOU. do 
INSULTOS a 
any SV (o 12V batte мез Do It yourself with SÁT, 
STEPP AUDIO TECHNOLOGIES 1-800-747-3697 
PO BOX 1088. FLAT ROCK, NC 2873) VISA/MC 
You've invented something. Now what? Contact: 
The Inventors Advertising Agency. 1-800- 
130MHZ! The VT-75 в розам Gom co аа el 
so It transmits farther - even “THE REAL SPYMART" NO JUNK, GOOD 
ELECTRONICS, TRANSMITTERS, NIGHTVI- 
SION, CELLULAR SURVEILLANCE, CATALOG 
the VI LS with Zr af м $5.00. OPERATIVE SUPPLY, PO BOX 23438, 
still ou all others! WE ATLANTIC BEACH, NC 28512. 
| TRADE SECRETS REVEALED! SAVE 
$1,000's on HOME IMPROVEMENTS, FREE 
FACTS, Call: 1-800-947-3835. 
LONG PLAY CASSETTE RECORDERS 
VOICE-ACTIVATED. 12 HOURS/CASSETTE 
NUMEROUS OTHER SURVEILLANCE! 
COUNTERSURVEILLANCE DEVICES. CATA- 
shipping by U.S. Mail. COD's add | LOG $3.00. PRODUCTIVE ELECTRONICS, 
expres MAIS, NY BOX 930024, NORCROSS, GA 30093. 
INDUSTRIES“ KILL ROACHES. No toxins. Environmentally 
CALL 914-232-3878 24HRS safe and effective. Send $5.00 to: Roach Plans, 
Box 10193, Spokane, WA 99209. 
DON'T THROW AWAY THAT USED - 
COPIER OR PRINTER CARTRIDGE! - Te | e ho ne Listening 
Do it yourself REFILL IT CANON", COPIERS | EE UL UMS А 
rei. MENT aues | em: sine” Device | 
CE Imm | LASER PRINTERS | Ms Fo 
MORACK BE MO 1 "Ca be peed up on ans FM Radio 
pe a Ls ES us r 
aos Hi TE FAX (708) 506-5003 | $29.95 | $24.95 Vice Mc (2141255-7490. a À 


QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522. 


LASERS, .5mw To 20 watts, Hundreds of Laser 
Related Products & Plans. For Catalog Call 
714-278-0563, or Write MWK Industries, 198 
Lewis Court, Corona CA 91720. 


- ven arg de 
only one can buy anywhere that | 
moneyback Г S, - 
3 " ae aaan near IMS: DERS, 
VISA, MC, | 
O у | 
10507 
A p 
Palos | is | L2 MM * 
— | = de dia = t 


adir Box 6E055-PS | TX 75006 


FLAT ROOFS - SAVE 70%. Solve any problem. 
Any size roof. Revolutionary reinforced Acrylic 
system. Easy, safe, foolproof. Proven 23 years. 
We manufacture, consult, instruct. FREE Infor- 
mation: PSC ROOFAGE, P.O. Box 20784, 
| Lehigh Valley, PA 18002-0784. 


DO-IT-YOURSELF (Con't] 


sign and Build Your Own Customized, Top- 
ality Computer. PC-Build. 1-800-798-6363. 


NEREDITH—H P O. Box 1724 
STRUMENTS Glendale, AZ 85301 


Emergency 

jh St eng ROPE, 2 2500 lo test made from DuPont KEVLAR? 

LT Wide А so Thin 30 fits in your POCKET, Take It Wherever 

uo This High- -feh Fiber s used in Motore cle Helmets Skis, 

ку Armor elc. Great for Science Projects Н) Шу ү. Flame Resistant 
KEVLAR * is a registered trademark of DuPont de Nemours 


ELEPHONE DECODER 
Ours is The BEST ! 

Ores 1000 nbrs Tone & 
lse $179 w/Built-in mic 
109 w/Serial Port $289 
aller LD. to PC units 
jp-Up TSR/software $59 
ternational MicroPbwer Inc. 


piu qu. S es Сатане, СА 93010 
305-482-2870 INQUIRES Mc ر‎ VISA 


ЧҮ MATCHBOOK VIDEOCAMERA, Under 
DON! TV Transmitters! R/C Airborne Micro- 
eo, Surveillance! Catalog, $3.00. SUPER- 
RCUITS, 13015 Debarr Drive, Austin, TX 
729. 


LLULAR PHONE SECRETS! How they 
rk. Programming info most models. For edu- 
ional purposes. Comprehensive manual, 
9.95. PC Systems, 21175 Tomball Pkwy. 
34-PS, Houston, TX 77070. 


EDUCATION & INSTRUCTION 


3H SCHOOL at home, diploma awarded. Low 
nthly payments. No classes, information free. 
one free 1-800-228-5600, or write: American 
hool, Dept. #347, 850 E. 58th St., Chicago, IL 
337. 


JRLD WIDE COLLEGE OF AUCTIONEER- 
a, INC. (formerly Reisch) Since 1933. Term 
on. Free Catalog-Col. Gordon E. Taylor, Box 
9, Dept. 3, Mason City, IA 50401. 515 
3-5242. 


А PROFESSIONAL SKIPTRACER AND 
SSING PERSON INVESTIGATOR! Com- 
te training program. INFOPACK $2.00. ATC, 
3 College. Burlington, VT 05401-8320. 


RALEGAL GRADED CURRICULUM. Ap- 
ved home study. Most affordable and com- 
hensive, 100 years of legal training. FREE 
TALOG 1-800-826-9228. BLACKSTONE 
HOOL OF LAW, P.O. Box 871449, Dept. P5, 
las, TX 75287. 


IIVERSITY DEGREES WITHOUT 
ASSES. BACHELOR'S, MASTER'S, DOC- 
RATES. ACCREDITED, INEXPENSIVE, 
ST. FREE INFORMATION. DR. JOHN 
AR, COSTEDOAT & BEAR BOOK SALES, 
BOX 826PS, BENICIA, CA 94510. 800 
)-8535. 


EARN COMPUTERS! ! 


LEARN COMPUTERS! 


Home study. Learn lo use person- | 
al computers for a better career 

and an easier, more organized 

life. Free career literature. 


sx 800-223-4542 і 


School of Computer 
q Training, 2245 Perimeter Park 
Dept. KE109, Atlanta, GA 30341. 
ШЕШ тыш иша пш ШШ ПШ ПЫШ ЫШ | 


IVATE INVESTIGATION TRAINING! Big- 
ome! Own Boss! FREE Information. Probe, 
. Box (PS) 2133, Beverly Hills, California 
13-2133. 


‘FREE VIDEO" External BA/BS, MS/MBA, PHD! 
LAW. Accredited, financial aid, (800) 688-3542. 
LA SALLE UNIVERSITY, Dept. 4618, Mande- 
ville, LA 70470-4000. 


BOOST YOUR LO. FAST, EASY. $12.50. EXIR 
SCIENTIFIC, 723 Grand, Vermilion, OH 44089. | 


Earn a Degree in Electronic Engineering. Fully 
accredited with over 150,000 world-wide gradu- 


| ates. Founded in 1934. Send for Free Home- 


Study Course Catalog. Cleveland Institute of 
Electronics, Dept. AZPO2, 1776 East 17th St, 
Cleveland, OH 44114-3679. 


ELECTRICITY/ELECTRONICS TRAINING se- 
ries. 24 volumes used by U.S. Military. Other 
courses available. Free information: Federal 
Technical Publishers, Box 1141, Glen Lake, 
Minn. 55345. 


| FULLY APPROVED UNIVERSITY DEGREES! 


Economical home study for Bachelor's, Master's, 
Ph.D., fully approved by the California Superin- 
tendent of Public Instruction. Prestigious faculty 
counsels for independent study and life ex- 
perience credits (5000 enrolled students, 400 
faculty). FREE INFORMATION --Richard 
Crews, M.D. (Harvard), President, Columbia 
Pacific University, Department R53, 1415 
Third Street, San Rafael, CA 94901. Toll free: 
(800) 227-0119; California: (800) 552-5522; or 
(415) 458-1650. 


Video Mini-Courses: Three topics, Mastering 
the Digital Muttimeter, Direct Current, Alternating 
Current. Includes video tape, book, just $49.95 
+ ЗЅЁН, all three for $139.95 +554H. Demax, 
Box 846, Benton Harbor, MI 49085, VISA/MC 
orders 1-800-79DEMAX. 


LEARN BARTENDING, FREE INFORMATION, 
LOW COST. R&B ENT, 1208 SAN PEDRO N.E., 
DEPT. 166, ALBQ, N.M. 87110. 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.L, ATLANTA, GA. FREE CATALOGUE. 
800-362-7070, DEPT. LE109. 


BLACKSMITHING CLASSES. Other Crafts, 
Campbell Folk School, Route 1, Box 14A, Brass- 
town, NC 28902. 1-800-FOLK-SCH. 


BE A LOCKSMITH. Moneymaking Career 
Opportunity. Send for a FREE Book to the 
Locksmithing Institute, Dept. 311-043, Fairfield, 
NJ 07004. 


EMPLOYMENT INFORMATION 


EXCELLENT INCOME! ASSEMBLE EASY 
PRODUCTS AT HOME. GUARANTEED EM- 
PLOYMENT! 1-800-377-6000, EX6055. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068, 

$1,500 WEEKLY mailing our circulars! . . . Be- 


gin NOW! . . . FREE packet! MESA, Dept. POP- 
SA Box 38290. Germantown, TN 38183-0230. 


ENERGY SAVING 


AFS RADIANT BARRIER—EASY INSTALLA- 
TION. Energy Savings * Non-Toxic * Everlasting 
Home Comfort. Reduce summer attic heat by up 
to 30%. Helps prevent winter heat loss. Govern- 
ment tested and approved, Brochure and prod- 


uct sample—Send $1.00: AFS—ADVANCED 


FOIL SYSTEMS * (800) 421-5947, ,4471 E. 
Santa Ana.St., Suite F, Ontario, CA 91761. 
SOLAR, GREENHOUSE, AQUACULTURE 
AND ENERGY SAVING CATALOG! 64 pages. 
Featuring Sun-Lite* for do-it-yourselfers, build- 
ers, designers. NOW SOLAR ELECTRIC VE- 
HICLES, CONVERSION KITS AND COMPO- 
NENTS. Americas larges! energy saving 
source! $2.00 postpaid. Solar Components Cor- 
poration, Dept. PS, 121 Valley St., Manchester, 
NH 03103. PHONE 603-668-8186. 


FREE ENERGY ! 
| Fuel-less Motors & Generators | 
Carburetor Triples M. P. G. | 
i Amazing Principies & Details: і 
| H & A INDUSTRIES | 
Route 2, Box E-35 Dept Р, 


Lure uo ul 


COMPOSTER WATER HEATER. Energy from 


biodegrádables. Plans $12.95 to Q Enterprises, 
P.O. Box 6217, Springfield, MO 65801 


STOP; RADON, 2HOT, 2COLD, 2WET, 2DRY. 


DRAFTS, DUST AND MAYBE DEPRESSION. 
DESIGN YOUR OWN 'NO-FURNACE' NEW! 
REMODEL. SEND $39.95 AND $9.95 (S/H) CK 
MO TO: SUPERHOUSE, Alternatech; Box 
10289, Spokane, WA 99205. 10 day Satisfaction 
guaranteed. 


FINANCIAL 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


FOUNDATION GRANTS for individuals, to 
$180,000. Free recorded message: (707) 
448-2668. (2JG6). 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 for free details. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


42 MONEY MAKING REPORTS. Send $16.95 
to D.F Schwab, 178 Sparks Ad., Freedom, N.Y. 
14065. 


HOW TO MANAGE DEBT: The right way to use 
borrowed money. $12.95. WIA Books, P.O. Box 
11668, Atlanta, GA 30355. 


MORTGAGE HOLDERS: Top dollar paid for 
mortages. Immediate cash! Free quote; 
1-800-959-2002. 


FOR INVENTORS 

PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & 
MANUFACTUHERS HEPRESENTATIVE. Frea 
Invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279. 


REGISTERED PATENT ATTORNEY. D.A. 


Kettlestrings. Free patent'trademark informa- | 


tion. 1-800-966-7577. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


‘PATENT IT ECONOMICALLY! Free details. Li- 


censed since 1958. Hainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


ALL NEW PRODUCTSRIOEAS Treo Devel: 1 PATENTS. Very reasonable fees. Very fast ser- 


opment, Patenting, Licensing package. call 
Davison & Associates 1-800-677-6382. 


PATENT SEARCH. RAPID PATENT, THE 
WORLD'S LARGEST PRIVATE PROVIDER OF 
PATENT DOCUMENTATION. LOCATED NEXT 
TO THE U.S. PATENT OFFICE, OFFERS LOW 
COST MANUAL AND ON-LINE COMPUT- 
ERIZED PATENTABILITY SEARCHES. FAST- 
EST SERVICE. SATISFACTION GUARAN- 
TEED. FOR INFORMATION AND ESTIMATED 
COSTS CALL 1-800-336-5010 EXT. 31. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


INVENTORS' DIGEST. Americas ONLY Inven- 
tors Magazine. $20 year. Satisfaction guaran- 
teed. Free patent manual. 1-800-525-5885. 


INVENTORS—NEVER SHOW IDEAS TO 
STRANGERS! Avoid ripoffs—save thousands! 
Revolutionary idea protection/marketing meth- 


| od! Nonprofit organization. Free information-—24 


hours: 1-800-846-3226. 


ATTN: INVENTORS 
FREE "INVENTION KIT" 


ePatenting »Licensing Marketing 


Take Action- call now! (Must be 21) 


FREEDOM MARKETING, INC, 
USA 1-800-932-4798 CANADA 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors 
Foundation. 1-800-525-5885. 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. 4 INTERNATIONAL PATENT APPLICATIONS | 
Patent and develop your idea with the 
experience of an expert. Call or write for | 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 
and record of invention. 


Overseas production, prototypes 
and research readily available. 


INTRODUCTION TO INDUSTRY & MARKETING PLANS 


Also specializing in 
copyrights and trademarks 
Less than 1 hr. flight time to 

US Patent Office 


MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 

US PATENT REGISTRATION 26,755 — 
171 STILLWELL LA., SYOSSET, NY 11791 | 


Call toll free 
US&Canada | 800-367-7749 
OUTSIDE USA 516-367-7777} 


FAX 516-692-278 


INVENTORS 
YOUR FIRST STEP IS IMPORTANT. . . 
FOR FREE ADVICE, CALL 


ADVANCED PATENT SERVICES| 


| [COMPLETE PATENTING & MARKETING SERVICES | $ 


Washington, DC 1-800-458-0352 


AVOID SCAMS! Free information exposing 
invention, marketing/patenting companies. 
1-800-428-5779. 


CONTINGENCY PATENT LICENSING. PRO- 
PAT International Corporation, 441 Summer St., 
Stamford, CT 06901-1304. (203) 325-3344. 


Inventors: If you have an invention for sale or 
license, write for free booklet explaining. how we _ 
can help you. Kessler Sales Corp., C-7-Fl, Fre- 
mont, Ohio 43420. 


vice. Careful drawings. Call evenings. (908) 
341-1890. 


Inventors: You can 12 times boost your in- 
ventive creativity learning proven break- 
through concept. $20.00. Technical Innovation, 
22 Buckley, Worcester, MA 01502. 


FOR THE HOME 


Rooftop snow removal from the ground plans: 
$2.00 S.A.S.E. to: Playfull Enterprises, P.O. Ed 
5782, Bend, ОН 97708. —  — —  — 4 Bend, OR 97708. 


GOOD EATING 


You NEVER had it this good! Send $3.00 plus 
SASE. SOUP'R MEAL 8224 White Chapel Ct., 
Brentwood, TN 37027. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Dirt Cheap! Cars, 
Houses, boats, computers. Seizures, Box 
51488-YD, Ontario, CA 91761. 


COMPREHENSIVE Government SURPLUS/ 
SEIZURES REAL ESTATE Hunting Guide (105 
HONEST pages) $6.99, YEH, 1619 Gruenther 
Avenue, Rockville, MD 20851-1444. —  — MD 20051- 1444. 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free information, 
1-800-323-1212. Lloyds-PSC. 


HEARING AID BATTERIES, GUARANTEED 
LOWEST PRICES—NATIONAL BRANDS, 
DAVSAN INC., DEPT. QT1, 484-108 EAST 
L.A. AVE., MOORPARK, CA 93021. 
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HEARING AIDS 


FREE 
— CATALOG! 
New Hearing Aids 


« All Models 
« Huge Savings 
« No Salesman will call 


Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025. 


$329.84 Weekly assembling our products at 
home. Free information. 1-800-333-3294. 


Guaranteed Work! Assemble easy products at 
home. Excellent Income! 1-800-377-6000, 
ex6050. 


$1,500 WEEKLY mailing our circulars! . . . Be- 
gin NOW! . . . FREE packet! MESA, Dept. POP- 
SA3, Box 38290, Germantown, TN 38183-0290. 


HOBBIES & CRAFTS 


CERAMICS. PROFITABLE INFORMATION. 
$3.00 CASH. AUDET, RT. 4, BOX 452, BOONE, 
NC 28607. 


| HOME AUTOMATION 


Automate Your Home 


Voice, Remote, & Intelligent Automated Control for Security, Lights, 
Appliances, Audiovisual & many mher devices in your home. 


Making your neu or existing home "Smart rs nac easier and 
more affordable than vou may realize. Our easy to install 
systems (no rewiring req. ) ice vou sophisticated automaton 
at reasonable prices, 


Free Catalog (800) SMART-HM (714) 642-6610 


Home Automation Systems 
21 Seascape Dr., Newport Beach, CA 92663 


` HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirigigs, door harps, 
dollhouses, clocks, music boxes, weather instru- 
ments, crafts, furniture with our plans, parts, kits, 
supplies— Catalog $1.00—(800) 848-4363— 
herry Tree Toys, Belmont, Ohio 43718-0369. 


MINI-QUARTZ clock movements as low as 
$1.75 complete! Posters, epoxy, videos, kits, 


plans. Over 2000 items! Wholesale catalog | 


$3.00 (credited). Steebar, PO Box 463-S, An- 
dover, NJ 07821-0463. 


BUILD ACCURATE SUNDIALS. PLANS AND 
TEMPLATE; $5.00. INTELECTION SUNDIALS, 
19194 Melrose, Southfield, MI 48075. 


| HOME SECURITY 

INSTALL YOUR OWN SECURITY SYSTEM. 
SAVE HUNDREDS. New manual tells how. Writ- 
ten by alarm professional. $15.00. Equipment 
available for Do It Yourself. М/С, Visa. Alarm 
Depot, 606 Oleander Dr., Merritt Island, FL 
32952 (B00) 531-6772. 


HOME REPAIRS & REMODELING 


STOP. WET BASEMENTS—Contractor tells 
how. $12.95 + $2.00 S&H for book. Boston 
Restoration, PO Box 1121, Groton, MA 01450. 


INVENTIONS WANTED 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 1-800-288- 
IDEA. 
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HONGKONG factory needs several new prod- 
ucts for their oversea buyers. Send product ideas 
for royalty evaluation. Can produce exclusively. 
Hongkong Plastic Metal Products Company, Box 
69627, Kwuntong, Hongkong. 


INVENT SOMETHING? Free Eureka Solutions 
International invention/idea package provides 
unique marketing information. 1-800-547-7885. 


Inventors: Free information of offering your in- 
vention for sale. Kessler Sales Corporation, C-7- 


| IW, Fremont, Ohio 43420. 


INVENTIONS 


INVENTING FOR WEALTH! A best selling 

book. 5-Star Rating. "A Must" says Invention 

Convention(R). Gives A-Z blueprint for success! 

Written by $5 Million Winner! Guaranteed. 
$24.95 + S&H. (B00)-947-Profit. 


rKITES 


| FREE COLOR CATALOG 

Choose from over 200 kites. 
Many unusual & innovative designs. 
| Call or write for your catalog today! 


Into The Wind + (800) 541-0314 
1408-P Pearl St., Boulder, CO 80302 


| Oves, seno me A FREE CATALOG | 


Name 


Address 


City 


State Zip 
L mM шыш шыш 5 U 57 07 7 0 u E 
LOANS BY MAIL 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, PO. Box 260279, Plano, 
TX 75026. 1-800-444-6599, 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


IMMEDIATE Loans to deserving individuals re- 
fused elsewhere. Many plans included. Try us! 
Associates P3, Box 9008, Baldwin, NY 
11510-9008. 


BORROW $500-$40,000! "Overnight" on Sig- 
nature. Keep indefinitely! Action, Box 5499-Y. 
Diamond Bar, CA 81765. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 0493PSL., 
Box 3574, Newport Beach, CA 92659-8574. 
(714) 722-9260. 


MAILING LISTS 


ACTIVE NEW "HOTLINE" NAMES! GUARAN- 
TEED! FAST DELIVERY! MIXED STATES! 
200/$20; 500/$35; 1000/$55. DEALER'S 
CO-OP, BOX 526-PS, GRIFFITH, IN 
46319-0526. 1-(800) 992-9405. 


"RED-HOT" OPPORTUNITY SEEKERS 
NAMES! GUARANTEED! IMMEDIATE SHIP- 
MENT! 200/$8; 500/513; 1,000/$19; 2,000/$35; 
5,000/$70. QUALITY LISTS, BOX 6060-PS, 
MILLER PLACE, NY 11764. VISAMC/COD 


ORDERS CALL 800-356-6392. 


Never Before Used! Hotline Opportunity Seek- 
ers! 200/$18; 500/$28; 1000/$45. Mixed States! 
Immediate Shipment! Order Now! Advon, Drawer 
B-7, Shelley, ID 83274. Credit Card Orders: 
800-992-3866. 


MEN S WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 
Extra width for men who nead it. 
| Excellent varietv. styling 
and quality. Send for 
FREE CATALOG. 2 


HITCHCOCK SHOES, INC 
Dept. 46 D Hingham, MA 02043 


COSMETICS—Join exclusive cosmetics 
club-59.99—6 month membership. $2.00—for 


brochure (refundable). CLUB 1, Р. О. Box | = 


970050, Ypsilanti, MI 48197. 


MODELS—SHIPS, CARS 


PLANES, ROCKETS 


LIVE STEAM MODELS! Kits or Assembled. 
Over 100 different models. Stunning Colored 
CATALOG $6.95 Refundable. VIDEO 9.95. 
YESTERYEAR TOYS & BOOKS INC, Dept PS, 
Box 537, Alexandria Bay, NY 13607. PHONE: 
(613) 475-1771. 


MONEYMAKING OPPORTUNITIES 


NEW! Sell unique product. Make 2000% profit! 
Cht. Co., 117 Harrison C-572, Chicago, IL 
60605. 

$1,500 WEEKLY mailing our circulars! . . . Be- 
gin NOW! . . . FREE packet! MESA, Dept. POP- 
SA4, Box 38290, Germantown, TN 33183-0290. 


EARN MONEY RECYCLING, one of the fastest 
growing money makers, unlimited income, quar- 
anteed to make you money. Complete detailed 
booklet $9.95, Scrapman Recycling, 216 Depot 
Road, Huntington Station, NY 11746. 


MUSICAL INSTRUCTION 


LEARN TO PLAY A HARMONICA! Simplified 
basic lesson including 20 easy to play songs. 
$1.00, Harmonicas $10.00 and up. Harmonicas 
International, P.O. Box 239, Van Nuys. CA 
91408. Р 


NEW PRODUCTS 


Remove Electromagnetic fields from Home/Car. 
Morgan, 6677 West Colfax, #262, Denver, CO 
80214. 


| OF INTEREST TO ALL 


STAR TREK Fans Wanted For Club! National, 
Box 32215, Detroit, MI 48232. 


GREATEST PATENTS, THE BEST of Edison, 
Bell, Marconi, Tesla, Wright Brothers, and 15 
other world renown inventors. Own all 20 remark- 
able patents. Send only $17.95 to: WORLD'S 
GREATEST PATENTS, P.O. BOX 3386, Sar- 
atoga, CA 95070-1386. 


DON'T WAIT. ORDER TODAY. COMPLETE | 


LAST WILL AND TESTAMENT KIT. VALID IN 
ALL 50 STATES. $11.35 ppd. RAMYS, 104 
SCARBOROUGH RD., CENTERVILLE, GA, 


| 31028. 


SELF PROTECTION! Crime is on the increase. 
Send for a FREE catalog of low cost personal 
security products. Pine Tree Products, P.O. Box 
686, Barnegat, NJ 08005. 


OBTAIN YOUR SECRET IAS, CIA & FBI RE- 
CORDS! Amazing information kit, $5.95. Write: 
BLUETREE, Box 4177PS, Mountainview, CA 
94040. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold Teeth, 
Rings. Diamonds, Watches, Silver, Platinum. 
Mail Articles Today. Free gift with Information. 
Chicago Gold & Precious Metals, 10 S. Wabash, 
Dept. 157, Chicago, 60603. 


OLD GOLD/JEWELRY /WATCH 


TAKE NO CHANCES, Deal with oldest, most 
reliable firm in old gold business. Established 
1934. We buy Gold, Silver, Platinum, Diamonds. 
Highest Cash. Free information. Rose Indus- 
tries, 29-Y East Madison, Chicago 60602. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498. 


PHOTOGRAPHY 


3-D SLIDES FROM ANY 35MM CAMERA. | 
Stunning results easily achieved. Free informa- | 
tion. Allman, POB 34, Newton, MA 02161. | 


CLOUD IN A CAN! SPRAY DREAMY, DIF- 
FUSED, 3-D EFFECT. SEE LASER/LIGHT 
BEAMS. OZONE SAFE, ODORLESS. LESS 
THAN $2.00/APPLICATION. CALL MWK: 
1-800-356-7714. 


PLANS & KITS 


CONVERT your bicycle to two-wheel drive! 
FEATURED on Discovery channel. Complete, 
proven plans—510.00 to: Deuce Kits, 11220 W. 


| Florissant Ave., #162, Florissant, MO 63033. | 


Info Pak 
Video/Literatul 


Mondlithic Constructors. Inc 
| PO Bar 479 . Italy se | | $19.95 


STEREO POWER AMPLIFIERS, compl 
plans: $7.00, kits: $40.00. Millennium Syste 
Box 70868, Sunnyvale, CA 94086. | 


DOME HOMES & CABINS, Pre-cut kits, sug 
insulated. Natural Spaces Dom 
1-800-733-7107. 


¿EE —_" 


PLANS, BLUEPRINTS 


MINIBIKES OR GOCART Plans eom bul 
Please specify your choice. $7.00 each. Cartc 
P.O. Box 360, 8389 Mayfield Rd., Chesterlar 


OH 44026. 


CLOSET ORGANIZERS COMPLETE PLA 
$9.95. WORLDWIND PRODUCTS, 11522 ! 
84 ST. 339, DAVIE, FL 33325. 


Microwave operation tester make for und 
$5.00. Send $5.00: JF. PLANS, Box 316, Loy 
land, Ohio 45140. 


Particle Beam Weapon. Comparable to G 
ernment Star Wars! Research use only. Pi 

$9.99. SkiTech Research, Box 1524, Conwl 
AR 7 2032. 


Motorcycle Trailer. send $10 m Design, p 
Box 618161, Orlando, FL: 32861. 


DETAILED PLANS 10'X16' Barn : 5! tyle Shi 
send address, $19.95 to: ELA Designs, PO B 
2764, Mt. Vernon, WA 98273 PS. 


CASTOLITE Liquid Plastics. Crystal clear, cd 
ors. For casting, embedding, coating, fiberglas 
ing, repairing and reproducing with our M 

Making Supplies. Catalog $2.00. CASTOLIT 
Dept. 93A/PS, 4915 Dean, Woodstock, IL 6009 


RUBBER, plastic compounds, technique 
sources. Free information: Caster, Box 16585V 
Memphis, TN 38186-0586. 


RADIO, TELEVISION 
SECRET Scanner Freauencies: Federal, Polic 


etc. Free Catalog! CRB, Box 56PS, Commac 
NY 11725. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $50 down. $ 
monthly. 4602 Ethel Ave., Sherman Oaks, C 


| 91423. 


NORTHERN IDAHO. 5-10-20 ACRES. Beau 
ful Northwest forest and lake country. Huntin 
fishing, recreation, retirement. FREE brochur 
NATIONAL ASSOCIATED PROPERTIES, 111 
C Sherman, Coeur d'Alene, ID 83814, (20 
664-B161. 


GOVERNMENT LAND 
ОБ CITIZENS ONLY 


20 acre claim program a et yours fi 

government fee, in AK, AZ, AR, ( \ CO 0.1 

NM, OR, UT, WA, WY. For с pd sten 
package including maps, telephone ii e. filing 
forms, etc. send $20: or for more intor ations sel — 3 
PUBLIC LANDS TITLE, PO Box 2946 Б? es 
WA 98362- 0336 DN not | Hom: "i much 
easier and o ts $1. per acre). 


GOVERNMENT HOMES from $1 (U repair). D 
linquent tax property. Repossessions. Your art 
(1) 805 962-8000 Ext. GH-20025 for current rer 
list. 


|| Trees, Creeks and Wildlife, 20 QUALITY acre 
(and up), close to Yellowstone Park, starting 
at $7,450. Easy Owner Financing. Guarantees 
Access. Warranty Deed. Free Color 


|| Brochure. 


Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Вох 1153 
Bozeman, MT 59771-1153 - (406) 586-8088 


Call Toll Free: 1-800-682-8088 — 


e MONTANA LAND * 
0 ACRES - 


From $12.900 


Hike, camp, hunt, fish, 
explore Montana» 
unsponed wilderness 

мей nat] terest land | 
& recreation areas 


FREE BROCHURE 
LENT FINA! ANCING 


Call T oll- Free 1-800- 252- LAND 
in Montana call 406-587- 
Yellowstone Basin Print 
Vat Where Prohibited 


VERNMENT LAND now available for claim. 
to 160 acres/person. Free recorded mes- 
е: (707)448-1887. (4JG6) 


NNESOTA—BEAUTIFUL FORESTED 10 


25. $6500. National Forest—Gull Lake Y4 
>. FREE INFORMATION. EASY FINANC- 
i. OWNER. 1-800-782-0746 anytime. 


RECIPES | 


іре for Tabbule (middle eastern meal). 
ıd $1.00 for easy recipe. AHMAD FETITA, 
. Box 685, Lakewood, OH 44107. 


DS REAL TEXAS SALSA, FAMILY RECI- 
‚ 97.50 SASE: ROBBINS, 1823 CIR- 
VIEW, WEATHERFORD, TX 76087. 


ROOFING | 


JPPING FLAT ROOF PROBLEMS SINCE 
8 liquid applied fiberglass reinforced 
ylic roofing system. Waterproofs as- 
alt, metal, new sheathing. Call Polar 
^. 1-800-343-7663 weekdays 8-5 CST. 


RUBBER STAMPS 


Order “CUSTOM MADE" 


[ RUBBER STAMPS 


UP TO 4 LINES only 5295 | 
(Ma a Hn Het 
INK PAD ans "m 35. ва 


E SATISFACTION GUARANTEED 
FAST SERVICE. Your Order bhipped in days! 


JUALITY Stamp Mig. Вох 35514-5 Tulsa OK 74153 


тшт 
FREE 


atellite тү 


0% Satisfaction 
Guarantee 


56 Page 
Catalog Buyer's Guide 
* All Major Brands 
» Complete Systems 

* Accessories. 

* Huge Savings 

: Easy Installation 
+ Complete Intruet, 


Over 40,000 Satisfied Customers 
e 1 -800- 334- 6455 


Im 216-730-5231 Fax 219-729-4879. | 


= Жоо SKYVISION INC. 
Y ph ui 1030 FRONTIER DRIVE 
Vs FERGUS FALLS, MN 56537 


STALL OR UPDATE YOURSELF! 


ЕШТЕ TV. FACTORY DIRECT, 24 HOUR 
CING HOTLINE 516-763-6842. ORDERS 
D INFORMATION 305-344-6000. ECHO- | 
AK. 


PER low satellite prices. Free U.S.— 
rnational catalog. Satman, 800-472-8628. 


1-900-773-DISH. 


$1.49/minute. 2 min avg. 
Easy retrieval. Must be 18* yrs. age. 
MB Ent., PHX, AZ 85020 


SATELLITE MONTHLY AUDIO CODES. 1-900- 
SUMMONS $1 FOR THE FIRST MINUTE, $2 
FOR EACH ADDITIONAL MINUTE. AVERAGE 
CALL 2 MINUTES. INTENDED FOR TESTING 
ONLY. LINTEC CO., SWARTZ CREEK, MI 
40473. 


Get INSTANT SATELLITE 
MONTHLY Aupio CopEs Now! 
Fast & Easy Access!!! 24 hours 

THE MOST COMPLETE AUDIO CODE LISTINGS 


1-900-933-1393, 


$1.00 15st min. / $1.99 each addi. min. 
Testing purposes only + ЕСЕ, BH, CA • 18+ 


SCIENCE & CHEMISTRY 
"EXPERIMENTERS" LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Estab- 


lished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA, 
512-684-7373 


SECURITY 
PROTECT YOURSELF! Piercing 130 decibel 
pocket alarm. With home accessories. $29.95. 
$3.00 shipping. R. Viator, 33 Flagswamp Road, 
Freetown, MA 02717. 


$1,200.00 CASH! Your poems Needed For New | 


Songs. Broadway Music Productions, Box 7438- 
PS, Sarasota, FL 34278. 


SPORTINC GOODS 


BUNKERBALL” ADULTS and CHILDREN 
play for FITNESS and FUN. Instructions—rules 
$2.00. Jack Mack, Box 74, Buffalo, MN 
55313-0074. 


STAMP COLLECTING 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, P.O Box 249M, River- 
side, TX 77367-0249. 


UNITED STATES 10 mint commemoratives 10€. 
Approvals. Cornetta, POB 1509-5, Lake Placid, 
FL 33852. 


1,000 STAMPS, $2.95. Guaranteed Worth Over 
$30 at International Catalog Prices! All-Different, 
55 Countries! Money Back. Other stamps to buy 
or return. Kenmore, OM-773, Milford, NH 03055. 


FREE COLORFUL, EXCITING Worldwide Pack- 
et. Penny Approvals. Froehlich, Box 177DB, Pine 
River, WI 54965. 


FREE! 100 World Wide With Approvals. Kloster, 
18289 Bunny, Jamul, CA 91935. 


300 BREATHTAKING STAMPS—25 Countries. 
Only $1.00 with latest bargains and sensational 
approvals. Neo Trends, SD93, Box 982F, Toron- 


to, Canada M4Y 2N39. 


TOOLS & MACHINERY 


А” METAL Cutting Lathe. Taig, 21069 124th St., 


| Chandler, AZ 85249. 


LATHES 


«STARTING AT $350 
MILLS "METALS "BOOKS 
Te 


3 «PRECISION 
INSTRUMENTS 


Catalog $2.00 
(513) 322-8562 


| CAMPBELL TOOLS COMPANY 


2100-P Selma Rd. * Springfield, OH 45505 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 


RECT. Guaranteed. Catalog $2.00 (refundable). 


Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


POWER BAND CUT OFF SAW 

« FAST & EFFICIENT EASY TO BUILD! 

. CUT UP TO 8X12 A PLEASURE 

‚ BUILD WITH | TO OWN 
AUTO PARTS | 


: SAVE HUNDREDS! 


PLANS 
$12.95 


FULLY DETAILED шс ъс 
& ILLUSTRATED 


SEND TO: LOMBCO DESIGN INC. 
PO ВОХ 88176, 523 MAIN ST., VANCOUVER, BC, CAN. МБА 4AS 


Aem N J‏ ——— اس 
See Sh WGA, MASTERCARD, DISCOWER‏ 


` BLUE RIDGE MACHINERY & TOOLS. INC. 
BOX 536-PS e HURRICANE. WU „ 25526 


gence 


| VIDEO EQUIPMENT 


MICROWAVE TV RECEIVERS 1.9 to 2.7 GHz 


36 CH 20" Parabolic Dish Sys.............. 173 90 
36 CH 28" Rod Ant. Sys. . 2193.90 
35 CH 16x20" Grid Ant. Sys. [photo]... "289.00 
36 CH 24х36" Grid Ant. буз............... 1314.95 


(602) 36. fas 
AX (502) 260-4060 


mme ONLY 1: -800- 484 -4190 code 9793 


МБА ЉАС AMEN 


| WATER PURIFICATION 


MILLIONAIRES —patented machine shows wa- 
ter purifiers can also destroy entire species! Save 
yourself, build wealth! | aiready own incredible 
homes, Olympic sized indoor pool and spa, cus- 
tom Rolls Royce cars. Learn my secrets! Send 
$1. CRYSTAL CLEAR, Westbrookville, NY 
12785. 

Drinkmakr—Best purified Drinking water possi- 


ble, Reverse osmosis—others $700-$900, ours 
199.95. 1901 E. Broadway, Altus, OK 73523. 


405-477-drnk. | | 
| DRINKING WATER PURIFICATION МА- 


CHINE. Endless supply of PURE HOT. AND 
COLD water. Leading: MI ste sha’ = Deliv- 
ery: 815/877/4484. E 


WATERWISE PURIFIERS . .. homemade dis- 


| tilled. (800) 874-9028. Box 45982, Center Hill, FL 


33514-0458. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


Arnerica's Best 


MAIL ORDER 


RETAILERS 


. Are Offering Their 
Catalogs Right Here... 
In this issue of 
Popular Science 


See page 106 


ach 4.2 million readers every month with an ad in Popular Science Classified Opportunity Mart. June '93 issue deadline (on sale May 11th) is March 15th. 
les: $12.40 per word. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $690 per inch. Payment with order, or charge 
ir Visa, MasterCard, American Express, Discover Card or Diners Club account (give number and expiration). Advertisers using box number in ad must 
nish name and street address for our records. Send order and remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. 
‘advertising information call 800-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. | 
pular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued 
lication. All orders are subject to the applicable rate card, copies of which are available upon written request sent to the address provided. 


Kunin, Randi Cohan, Classified Advertising Representative 
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25 Years AGO 


How Many Mies 
To THe GALLON? 


n 1968, readers could 

retrofit their cars with a 
miles-per-gallon gauge, a 
feature that today is incor- 
porated in the multifunc- 


tion trip computer. Lincoln, 


Mercedes, BMW, and other 
car makers’ luxury models 
come with these computers 
as standard equipment; 
they are also optional on 
many mid-range 
cars.—April 1968 


75 YEARS 


he American Psycholo- 
gical Association, an or- 
ganization that accredits 
doctoral programs in clini- 
cal psychology and cur- 
rently has 114,000 mem- 
bers, held its first regular 
meeting at the University 
of Pennsylvania in 
Philadelphia in December 
1892. The fluctuation of 
mental powers at different 
times of day, the frequency 
of dreams in the early 
morning, as well as 

the development of motor 
skills in children were 
just a few of the topics 
discussed.—April 1893 
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TRAILERS Ger А BRAKE 


ntil 1918 there were no brakes on the rear wheels of se- 

mi-trailer trucks. The challenge was to develop a brak- 
ing system that could be activated from a tractor. This 
braking system solved the problem by “mounting the front 
end of the brake rod in a universal joint at the center of 
the fifth wheel, which supports the front end of the trailer 
body on the tractor platform." This mechanical system 
seems clumsy when compared with the sophisticated com- 
pressed-air actuated braking system used in modern trac- 


tor-trailers.—April 1918 
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75 Years AGo 
RECORD CHANGER 
his phonograph does 


everything but provide 
the smokes and drinks for 


the company.” The device, an 


ancestor ofthe carousel CD 
player and multitape cas- 


sette deck, played up to eight 
cylinder-style records as well 


as flat records. The cylindri- 
| cal records were placed in 
| pockets, which were cut into 
 arevolving platform. As one 
cylinder finished, the table 
automatically revolved to 
play the next.—April 1918 
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CEXPC D DES САР 


50 YEARS 


ExPLODING ÜN 
IMPACT 


AGO 


Н> hand 


grenades used by the 
U.S. military—including 
those used today—employed 
a time-delayed internal 
fuse. But this one, invented 
in 1943, exploded on impact. 
It had a sliding weight con- 
taining the primer charge. A 
threaded safety pin held the 
weight stationary until the 
grenade was armed. When 
the pin was unscrewed, 
springs held the weight out 
of contact with the firing 
pins as the missile was 
thrown. Upon impact, iner- 
tia forced the weight against 
the firing pins, setting off 
detonator caps.—April 1943 


1 mg. "tar", 01 mg. nicotine av. per cigarette by FTC method. © 1993 R.J. REYNOLDS TOBACCO CO. 
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X There you are. Just you, your thoughts, 


and a hot cup of joe. You light up a smoke. 
Yeah, man. Smooth. Mild. Flavorful. 
Low tar. Low tar? How can that 
be? Used to be low tar meant 
low expectations. Well, bub, 
that was then. And this is 


NOW 


THE LOW TAR WAY TO SMOKE. 
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. Withallthe performance I ¢ 
ine good mileage IS Une a ^ 
The New Grand Am, 
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